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BAND II. 
DIE FUNKENSPEKTREN DER ELEMENTE. 
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SPEKTREN DER ELEMENTE 
BEI NORMALEM DRUCK 
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PROF. FRANZ EXNER unp Dr. EDUARD HASCHEK 


ZUGLEICH II. WESENTLICH VERMEHRTE AUFLAGE 
DER WELLENLÄNGENTABELLEN FÜR SPEKTRAL- 
ANALYTISCHE UNTERSUCHUNGEN 


BAND II 


LEIPZIG unp WIEN 
FRANZ DEUTICKE Ausgeschieden 


Ri u Yin Ta a en u a \ 
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Die Anordnung der Tabellen der Funkenspektren ist ganz analog 
jener der Bogenspektren im zweiten Bande. In bezug auf die Eliminierung 
der Verunreinigungen sowie auf die bei jedem Elemente gemachten Literatur- 
und sonstigen Angaben gilt das dort Gesagte. Nur die Zeichenerklärung sel 
hier nochmals wiederholt. 


-- bedeutet unscharf, 
d s doppelt, 
u umgekehrt, 
br breit, 
3 verwaschen nach Rot, 
verwaschen nach Violett, | 
Verlags-Nr. 1910. | daß eine Linie des eingeklammerten Elements über 
| die gemessene fällt, 
Luft, 
Kante einer Bande, die nach Rot, 
Kante einer Bande, die nach Violett abschattiert ist. 


Da in den Funkenspektren regelmäßig auch die Linien der Luit auf- 
treten, so haben wir zur Bequemlichkeit bei analytischen Untersuchungen 
das Luftspektrum als ein Ganzes den übrigen Tabellen vorausgestellt, 


während sich die Spektren von Sauerstoff und Stickstoff gesondert in den 
Tabellen finden. 
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K. und K. Hofbuchdruckerei Karl Prochaska in Teschen. 


Exner u, Haschek, Die Spektren der Elemente, Bd. III. 









































| 
| 
| Fünken Luit 2 Luit Funken 
Luft. | 4332.10 |1--N 1462157 |4-+-N | 4987.58 |1+ & N 
Ältere Messungen: O. Neovius, Bihang. Svensk. Vet. Ak. Handl. 17, 1 u 27V 20 ee | er : er N 
| Mol 3-0 3420 |I-+N 4:60 |1-+- 
(1891). J. M. Eder und E. Valenta, Sitzber. der K. Akad. der Wiss. arH8 2-20 38-99 |2--0 500154 |3--N 
Wien 118, Ila. (1909). A. Kretzer, Zeitschr. für wiss. Phot. 4814 |2-N 4070 I1-—-N |; 0880 3 2N 
(1910). W. Schwetz, Zeitschr. für wiss. Phot. 8 (1910). 4957 640 | 419% |3--0 0750 |2--N 
61.80 ı+-N | 4926 |5-+N 165 |1-+brN 
231871 1-0 384527 1-N [| 411420 1-40 wo 5106 | 5100 |2+0 58 1--bEN 
241870 1 — 8) 48:18 1 _— Ö | 16:65 t - N 69:48 1 —- 0 | 5478 |1 ze N A528 |2 — N 
33°63 1-40 5065 IN | 21946 8-0 717 1-Lbr,N| 6176 12-40 | 5176°06 |1--br, N?0? 
252230 |1--0 572 1 IEN | 21,08.,)2--0 Da MELN 1634 |2-+0 | 52508 |1--N 
300742 |2--0 6183 1.0 |% 2427 |2--0 9614 |2 40 9775 |1-+br,N 1543235 |ı br, N 
31353 1+0 63:70 1+0 29:60 10 140133 |i-N |. 9933 |2-+0 | 5238 li-+br,N 
3945 |1-0 6474 ro) 33500 12-20 1507 8-0 |470540 |1+N 5441 |1--br, N 
326541 |1--0 2A Boten ZEN 1714 |5-40 0557 |2--0 80:28 |1-+-br,N 
3320°80 1-0 9343 1i+-N | 42:36 1-40 26:08 |2--N 103 11-0 | 9590 |2--br, N 
251 1-0 390773 |1—+0 | 43:89 1-40 3030 |1-N 18:58 |1-N | 552633 I1--N 
2955 |2--N 0929 |1{-N | 46038 |4-N 3262 |2--br,N| 2690 |1--br,N 3080 \2-+-N 
60 |LEN 4020 |3--N:| 568 11-0 4723 |20--N | 6490 |1-+-br, N 665 |1--N 
6743 1EEN 525 |3+0 | 6949 [2-0 Dat 20 744 |1--br,N  |566678 |10 N 
74:2 1-N 4755 |1--0 120... 1.10 6025 |I+N 1995 |2--N 7615 |5--N 
9048 12-0 5604 |6-N | 7980 |1--N 68:06 |2--0 88:30 |3--N 8640 |5--N 
340839 |1-0 1344 18.101. 8522 ..|62.0 6955 10 | 9300 je m 571089 |2--N 
3743 |3-.N 8290 [2-0 90:06 [8-0 | 7@95. |1-N [480333 |5-+N 307 |1--br,N 
71.08 1 N 9526 1504+N| 9620 |1--N oe Jon | 0608 EN 47-47 |1--br, N 
354523 |1-+-N: aa. 1707, 82 EN ss EN 10:38 |1--br, N 67:60 |1--br, N 
60.43: EN! 2577 |38--N | 420680 |2--N 30.08 |2--N 47:85 |1--br,N 1592805 |3--br, N 
897°, IuN: 3807. (A-EN.E Slkoes N 4488 |1--N 139 1 EN 39:05 5! br N | 
E00.) EN alas 7 9-. N I 228 IN 5265 |1--N 9553 |1 N 407 12-- br, N?O? 
370945 1-0 203, L2.N 29:30 9113 3-0 [490705 |1--0 419) 10 BEN | 
129 12-0 63.10, 112 172806 13 Barrel oO | 526 |1-EN | 
Zu 450 1904-10 4-.0| 3693: >|9.7.N | 4601:67 |5--N 4128 |1--br, N? 021 61707 |1--br,N?0? 
23: | N 7240 |10--0| ,4194 ..|95-N 0734 [AN 43:16 |1-{br,O  |648228 |2-4N | 
44:4 Kaas 76:08 110-0] 5374 |14-0 0973 11-20 545 |2--br,0O  [|6610:68 |1-+- br, N 
4966 \5--0 91170210 6645 |1-+-N 1405 \3-N | 
482 11-20 81:70: MELN 76:0 L-LN 
BA EN 8536 13-0 8243 |1--N?0? 
60:00 |1--0 8923 |2-70 | 4803874 |1--0 
ao eN 93:15. 2920 |. 17072032120 | 
380423 \1--0 | -.97:43. 213 N 12.2.1978 0 9.2.0 | 
23.10 410846 |3-N | 2585 |1-0 | 
2082 12 LN 05.154 0220 1597060 12.20 ® 
3930 |3--N 11:06 2220| 2870 ° 1-70 | 
Aade > | I U N 19:26. 102.0 3125 1-1 0 } 


1*F 








Funken Ad 





I. Ad. Aldebaranium. 5 | | | | 3088-94 
Ältere Messungen: (. Auer von Welsbach, Sitzber. der K. Akad. der 4 | | | Ä | 8921 

Wiss. Wien, Bd. 116, Abt. IIb. (1907). # | | | | | 90:90 
Material: Aldebaranıumnitrat aus Oxid von Ö. Auer von Welsbach, ii | | | 92:64 
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auf Gaskohle. 
Verunreinigungen: Cp, Tm, 


Linienzahl: 79. 
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276763 


1145 
1270 
T447 
7640 
79:45 
Ss0-00 
83:85 
3480 
8544 
8960 
9340 
94:55 
9491 
9524 
9673 
9735 
9948 


2500'12 


03'55 
0436 
0840 
08'69 
1085 
14'35 
1464 
16°45 
1709 
18:59 
2125 
23°68 
2430 
2510 
28'053 
3110 
31'067 
3231 
3910 
38:75 
41:44. 


284232 


42:69 
45-11 
43°9 
44:95 
47132 
4760 
4855 
4944. 
51:23 
51:95 
53°51 
9379 
54:21 
54:59 
9850 
59:50 
59:90 
60-51 


6134. 


6144 
65:44 
66°30 
6719 
6931 
7017 


71:85 
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76°01 
17927 
82:03 
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91°50 
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93:54 
93:99 
9500 
9535 
97:00 
9870 


|3101°48 


02:17 
08:00 
0990 
13:08 
1350 
1486 
15°42 
1615 
1656 
1675 
1790 
1977 
22:29 
2269 
23:60 
24:05 
2502 
25°5D 
2620 
2723 
2794 
29:20 
30°5 
3138 
3273 
3399 
3688 
3875 
41:02 
4184 


4519 ° 
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46'25 
49:12 
51210 
5157 
5330 
53:98 
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\ 315533 |3 |323211 |3 [3305-80 |ar [ss8564 jı | j 3465:99 |2 ! as 
2 a! 34:67 |2 De ee ; 6719 |3 ! AR 
> 5747 1 Im 3561 |1-Tml 0811 |1 9045 1 -t. di 5 70:03 |2 h > | 
li 2 36:25 13 0950 |4 u 1 10:90 \2 3 2 a5 
6391 15 36:65 |ı 0990 12 9250 |1-+ | | 12:60 \3Cp ; ' 
iM 68:00 |1 3931 |3-1 1991.11 | ses 13 \ 1557 \2 (Fe) 5 l+ 
si 6831 |1 Im 40:35 |1Tm 1389 |1-+ 97:20 |4 Cp ‚| 7644 |4 2 Im| 2 
> 6858 [1 41:66 |2 7m | 15293 97:65 |3 |: 73:99 |20 | > 5 
6919 18 49:98 2) Tim 1626 |1 2298:14° 231 | 8189 |1 9 4 
ea 71:31 |2 51:45 |1 16:98 |2 1340009 |1 I ! Ne 
B Bi 5 De | 2 85 89 4 : 2 Tm 
a 72% |2Tm| 5176 |1 1820 IE | .0%10 .|3 3 877 |1--br ee 2 
| 1391 [3 Da | 1900, 1104 | 0240 .|ı 88:51 |1 15] 1 2 
MM De 5356 |1--br| 2040 |2 0424 |4 88:94 |2 EB S 2 
>H ‚81:08 |3 5440 138 | 22% |2 07.64 |1 | 91:75 |1+ | 5 ı 
MB 85:56 | + | 5618 114 | 2460 lat | 0868 14 ga7ı |1 I 2 SL 
is II 8672 |2 5818 |3 7, 95:67.2198 1020 it | 93:08 1 De 2 (Fe) 
iM al | Dis || ran | 1200. 95:31 |1 De 2 | 
-M 9094 |1 61:63 |4 2950 11- | 1610 | 360230 |2 2 3 1 
AB 9158 |3 61:80 |5 31312211 1701 12 03:80 |1 ir 200 2 
na. 9501 120 241 3319 |5 1854 |1 0674 |2 IE ö = 
„ 9434 |2 6510 |2+ | 3730 |2 1975 2-4 0751 |3Cp 1 2 e 
iM 96:16 |1 67:51 |2 46:62 |1 2619 |2 13:20 |1 2 3 A 
lH 96:46 |1 6911 2 Tm | 4:67: 15 27.26. 1 16:00 |3 = : 
ME 9824 |1+ | 7128 |2-+ | 5005 |ı 28:60 |10 18:30 |3 1 2 e 
"m ER 165.24 | 5120: |2-+ | 5010 :|3 20.42 |10 1 1 S 
ei 0268 |14+ | 783 |1-+br| 5499 |1Tm| 3884 a 3420 |1 4 I; 2 
All Dale I 785 |1-Hbr| 5600 |2 38:97 \4 3470 |1 It n 
/B 04:81 |2 1332 1 57.102112 4025 |8 35:00 |2 1 \ ; 
(WM 06:30 |2 81:89 |1 59:74 |1 41:14 |2 35:65 |3 : 3 Aal 
AM et 8352 12 6183. id’ | Aras 18 3633 |2 2° 1 3 
NM 1026 |4 8480 |1 eo 7 or 36:70 |2 N 2 2 
N 10:67 © 1 Tm| : 8575.12 62:63 It | Aare I 39:50 |1 2 2241 5 = 
na 13551 |1- 87:08 |2 62:80 IAlTm)l 47:01 |3 4253 14 2 24:33. |D ar 
MM 1565 |1 89:50 |200 63:80..|1° | 4815 Ir 43:30 |1-- Da | 25:20 12 re 
WW 16:08 19 912812: | 0612 Fa 49:90 |1 | 4425 |1+ 1 2 1 : 
WM 1754 |8 94:45 | | 6850 |ı 52-52 |1 45:06 |1 5 2922 4 2 
MW 18:49 [4 Sea. 23. aaa fi 53:80 18 45:89 |1-- 2 2991 2 I: 
\ | || 2140 2 98:95 1 -- 74.66 2, 542] 10 / 48:60 |1 2 30.52 3 l 
WM 21:64 |ı [3301-60 \i+br| 7565 [15 D6133 It a, ı Br > 
WM 25:26 |1 08:95 1-1. bein 76.702. 11-1 |. 5839 8 49-98 |5 | 4122 :\2 2-7 
a 26:0 |5. |. 0256 |3 | 7858. |1-- | 5933 Iı | 52:46 [2 le ı9 : 
ee 26:89 |] 04:68 |3 1990 |5-- | 6038 |2 52:86 |1 1 4479 |1+ l 
WM 28:76 |5 04:88 [3 8268 |1 6231 la | 53:70 |1 |! sr 
j 1 238 |1 0535 |1 8420 |3+ | 6445 |5 | 5459 |4Cp 2 =D. |> © 
2 |} N 





Sum ner er 
Seen - - — 


ee => 


. - = u: EEE EEE m m — nn 
= Lee 
































Funken Ad, Ag 

386948 |2 404025 |2 1419049 ı4 | 448148 |1 
8747 |2 4522 |2-- 1420012 |1+Tm| 8743 |1- 
99:65 1 4155 |i+ |. 0390 |2Tm | 9490 |1-+ 

390094 |2 5030 |1—- 13:75. 18 4515.33 |8 
0493 |4 5249 |1-+ 2801 :\14 |. 1875 .11-- 
0599 |1 56:35 |2r Ssarie 12 ,|.728:702 1 
1143 |1- 143. 4 42:31... 3. Im 1. 753:7913 
1:6°61 1 8686 |1 48:09 |1+ | 7639 3 
3445 |1-+ 89:83: 1 5270 |5 17 82:93.001,2 
38540 |2 3170 |1- 55:99 1 229200 
3866 2 9437 13 5782 |2 I. 98:53 233 
4710 11- 93804 |1- 6717 |1--(C)| 4616°11 |1Tm 
4926 |1 4106°00 3 1430615 |1+ | 839 |2 
49.38 |1 1523 |14+ I 1712 15 ı 471300 |1- 
58:25 :|3 19:61 12 2288 |2 | 2624 ı|10 
1343 |3-- 2500 |1 3924 |14+ | 28682 [10 
8820 120 23:89 |1 60:09 |1 Tm | 482047 |1I- 
91:05 .|2 35°28 |8 7096 |4 3714 |1I-+ 
9572 |1-+ 49253 1 8660 11 Tm | 493570 |1- 
96:67 |2 52:46 |1 89:99. 1 8 | San ol 

400108 |1+| 7023 A | 9300 Iı+ [533582 jı + 

as 8101 |5 1440241 |2 | 5312 11 + 
2842 |2--| 8440 |2-1Cpl 0948 |1 | 555664 |1 
31.85 |1 87:80 13 39:38 |2 Be 





| Il. Ag. Silber. 
Altere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 


der Wiss. Wien, Bd. 63 (1896). 


Material: Ultraviolett: Feinsilber aus der kaiserlichen Münze. 


Sichtbar: Silbernitrat auf Gaskohle. 
Verunreinigungen: Ca, Cu, He, Eb, Sı. 


Linienzahl: 380. 








2106°77 
1390 
20:51 
21:02 
2554 
2917 
45-75 
49:38 
62:03 
66:13 
66°65 
69:73 
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217105 
11:85 
15°64 
86°88 
9197 
96°33 
9727 

220218 
0371 
0450 
0602 
08.58 


ee 
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| 2211°25 
| 18:93 
19:75 
23-15 
26:25 
29-65 
33-80 
38-47 
40:50 
41-42 
41:87 
43:6 








| 648935 





2 224650 
1-+ 48:81 
2 — 50°33 
1 53°52 
2-4 ‚5748 
3 13 37 
li 14:23 
2 7539 
2-4 77:50 
1; 80:10 
1—+ 8274 
1-+brl 8657 
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| 2445°64 
46-42 
48:01 
50.49 
53:39 
5772 
60-40 
61:36 
62-34 
64-05 
6647 
69-67 
71:44 
73:00 
13:92 
76-30 
16:83 
77-34 
79:40 
80-50 
85-87 
| 86:73 
2504-20 
04-87 
0672 
07:39 
09:23 
2128 
30:6 

32-8 








+ + 


ar} 


37:92 
3947 
| 53'52 
50:6 
62:64 
63:02 
64:50 
67:28 
158 
8086 
8430 
8630 
95:76 
I95°6 
2602°27 
0623 
14:65 
1721 


++ HH + 
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-— ._ 


nm DD DD 
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35-39 


10 


tr 


m. 


Hurra NBD+HND OH HNDHHeHmHmmHND 


A ie 


261972 
20.90 
2580 
2870 
37:63 
31798 
43°67 
56°94 
51788 
60°59 

16°75 
8148 
84:97 
8849 
270853 
1631 
12:17 
16°27 
1738 
2186 
44:02 
56:58 
6764 
86:60 
9980 
2815°68 
212 
23:97 
27:3 
29.3 
34:52 
3187 
44-1 
49.6 
52-7 
74 
62°3 
70 8 
1.00 
7806 
7890 
823 
9661 
290220 
17:05 
20:18 
29-48 
34-35 
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Funken 








1- 1-+- 1338995 |I+ 38774 |1-+br 
nie 1-2.) 0221... [50844 hr 
je ee 9765 1 | 209712 

mas 1 1340525 |1-+Co?| 372 |1-+br 
1 9 es 43:0 |2-4-br 
1- 1+-Til. 296 |1-+ 49:60 |2 

1-+ 1-+ 45:63 |1 513 |1-+br 
1+ 1- 51:10 |1 819 |1-+ 

1 1-+-Ti?l 679 \1+ | 85°86 |5 

2-4 1-+ 69:39 |1 140049 |1-+-br 
[8 In: | 75099 997.1 hr 
=> 1-+ 95-45 |1 274 |1—br 

1 | 1+Sn?]| 998 |1--br 3698 |1 

1 | 2-+- [350185 |2+ 375 |2-+br 
1-+- | 1- 0525 |1—+ 5539 |5--u 
1+ | 1-+ 1338 11 — 86:08 |5 

1 | 1- 156 1-4 7967012 | 
Re 14. | 24j41 [191 |104uB: 
| 1 473 [1  14311:22 |3r | 
1-Cbrl a a | 
1+ | 1-4 96°31 |1 447621 |3r 

100 u 1+ 13612753 |11+ 45559 |1 br 
14 2 + 16°5 |1--br 146158 |1--br 
ne er 202 |1-+ 

1- 1--C0?]| 82:64 |1 207 \1-+ 

2—+ 1-+ 8349 |5 68-71 |4r 

1-4 1-4 90:3 |1--br | 781 |1-+br 
je 14 | 985 14 - |a87as2 2-4 
1- 1—+ 1371430 |1-+ 920920 |20 —- 
1-+ 1- 40-5 |1--br 154013 |1--br 
1-+ 1 6325 |11-br | 040 |1--br 
1-+ 100 u [38107 |1-—-br 65°53 [30 

2 1 735 |1-- br 7170 15 

3- 2—br 


Ill. Al. Aluminium. | 

Ältere Messun gen:C. Runge, Wied. Ann. 55 (1895) (von X 1854 — X 1990) 
A. Hemsalech Phil. Mag. 44 (1897) (Rot) A. de Gramont C. R. 
(1898) 1. M. Eder und E. Valenta Sitzber. der k. Akad. Wien, 118, 
I’a (1909) (Rot): 

Material: Käufliches chemisch reines Metall. 

Verunreinigungen: Ca, Fe Ga, Mg, Mn, Si, Ti. 

Linienzahl: 115. 





2315°05 
1753 - 


2263'50 
6915 


231254 
13°61 


1 
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231912 
2168 


1 
2+ 


14 
14 











1 
14 























en |). — 


Funken 


1.Cr? |3587:05 | 100 + br [44004 | 1--br 








37 3050:30 | 1 
Do ae 54-90 | 1 3601:98130+ | 484 |1--br 
6820114 57-40|2 12.621204 | 666511 --br 
69:36 |2 + 6455| 3702-70 |2-+br | 800 |5-+-br 
70-30 \1-+ 6640| + 18:858--br |4511°0 |1-+-br 
1211134 89-30|10 r 404 |1+ | 13:00)5-H-br 
133 |2-4-br| 9289|15r,d) | mBlı4 | 297 J10-+-b: 
18:49 |1 31389 |1+ 7520 14 | 650 |i-+-br 
2433-62 |1 32860 |1-+- 1922\1 | 80 \1--br 
59:8 |1-+-br [33019811 + 314 |1-+Hbr | 795 1 +be 
751 |1i+br| 186 |1-+br 8240 14 | 900 |i-+bı 
2568 11|3r 362 |1—br 855011 -- 46635515 —- | 
"1522|3r [3492-0511 -+-br 888 |I-Hbr | 674 |1-+-bı 
1552 ir 135037 |1#br | 9192|1 „30 1b 
2631.83 |4 + 05-1 |1-Hbr,Ti?] 380423! 1 [47015 |1-+br 
3892 |1-br| 273311 + 10:16 |1 „082 [1b 
52:60 |2 344 |1--br [3900:83!|2 1569671 [10 + 
60:50 |3 35:7 |1--br 4422 |50x  |572280[54 
69:23 |1 39-3 |1--br 61:74 1100 162340 |1-+-br 
281641 |20 61.9 |1--br [48710 114 | 453 |2-+br 
9997-9 |1-br| 640 |1-Hhr | 
| Kanten. 
a ni 
13 |K.R.| 464842 |K.R.| 484240 |K.R.| 514315 |K.R. 
196 KR| 7221 |ER| 6655 |K.R.| 535579 KR 
151660 |K.R.| 9480 |K.R.| 507955 |E.R| 76 |K.R 
7:80 |K.R.| 471670 |K.R.| 510237 |K.R.| 946 |K.R. 
57:80 |E.RI| 3610 |K.R.| 23:60 |K.R.| 54100 |K.R. 
76:60 |K.R 


IV. As: Arsen. 
Ältere Messungen: J. Herpertz, Zeitschr. für wiss. Phot. 4 (1906). 
Material: Metall von E. Merck, mit Ni legiert (40°, As). 
Verunreinigungen: Sb. | 
Linienzahl: 69. 








213437 |1 (227153 |1-+ |2381-32 |2-+ [28310 |1--br 
Dee 3808 5.1 [243730 |1 43:80... [21 
6553 |2-+ | 2350.02 |10 56:62 |4 60:60 |8 
9221 |24| 6310 |ı 93:07 4 98-86 [2 

2229-96 |1 6975 |3 1274510 |5 [292638 |1--br 
6682 |1+| 7087 |3 80-37 10 598  |3-H-br 


1) Als Verunreinigung in Nb als Doppellinie gemessen zu 309282 i=2 und 92:95 i—=1. 








Au Funken 
ı Funken 

































12991-2 428 |1--prlaggg-g 






























































































































'M 2 1 br ee u Bee 1 

2. | 3032-97 1+br| 32° 1-brlage56 1- 44:5 1: oe 
ee 131167 1--br| 504 |1 +brl50234 |1--br 00:31 we] 
| \ | | 1970 l+bıl 595 2 —-bıl 304 1-+br 0 24 49-83 |1 | 
| | | 32560 1 —-br 66°6 1 br 51059 1 = br 970 1 _ 43-50 11 = | 
a, | 354575 1—-brl 747 |1-+brl 081 |1--br 62° 24 672 |1--be| 
# 1 3922-60 27 | 795 |1-+brl59819 |1-br 6581 ee 70:3 2 11 be 
MW I 31-4 1+-br| 94 [3--b1153316 |2--br 837 3 13:83 1 | 
- m | 48:85 1--br145399 |1--br154980 [1 br 90.19 2...) 869, Alan | 
mW | 403718 1—bı]l 51 1L--br]555828 |2-1 9220 2- 1330846 |2 | 
MM | 64:55 1-4- br] 4855 1--br[565140 |2-- 2602:15 2.2 1.10:04 1 | 
iM 32.8 N 3tr| 187 4 | 
WM 103 M = | 
MW | V. Au. Gold. en 10 | 233 | rRke 
a | Altere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 17-54 Zi: | oh ae | | 
ne d. Wiss. Wien 63 (1896). 2562 De 1 br 
MM Material: Metall von C. Schuchardt 2714 | 2 -bri 1--bı] 
| "Bi wa : - : 14 4-4 585 en | 

I | Verunreinigungen: Ag, Cu, Pd. Ga, ee Lkr 61:38 \1 Tı? | se] 
ni Linienzahl: 370. Ä 1802 1 ae 
iM | / | | 46:98 | 9987 [it 1--br 
MW 1211085 |2-+-| 226052 |1ı |2322:39 | | 240491 11 | 89:58 3404.05 1 | I bu 
NIC | 2912.12, :6145 1] Bellgrsarze |ı | 05:23 11 | 65:23 br| 0473 |i | I hr 
Il 54.29 1 0282 2,0) 2080 1). 160 11 cu 67:05 BA ln 
ni 8419 |1 0385 2 +-| 2582 |ı 219491 pr 7604 eh 1—-brl 
N | s900 |2 6610 1+| 3201 ı+ | 2805 [200.2 87:72 |B oo 1--br 
. | 220145 |3 TTS de er Ehe 3850 1 88:25 13 ee >. 
on = 05:97. 11 1775 2 54029 131 | Se 0.» I 9350. 1 i-- | 
a 1075 61. | 2050.) | 2455 3545, 1 AA |L-Fbr ip 980 1b 1 -H-bri 
ne 15:26: |2 1 8308 Dr) 7 ee 2700:99 13 (n 392 1-be 1--br 
nn 1582 2+| 8342 |3 | 5166 \1 4563 |1 02:50 [1 Pt? De 7 1 ji 
“A 193: |14| sSeBesMErı 5975 | 6a re 0346 1 ne brl 1-+-br 
"/ | | 5 | 1+bı|l 482 1--bii 
7 | 20:53 | 7 8882 1 | 5860.11 58:25 |1 0597. |1 | 05 1b 1 
‘MM 226 |1.-|. ssuoi | 26066 | ro ne Bel 2 br 1b] 507 br 1--br 
AM 205: |82=.|...91:60 )8r . 6500.19 77.85 2-1 33.05 [1 Pe si che 1--bıl 
A | 3140 127]: 9400. i4-| 6805. [14 .| ‘so. a ehe | 6 
NE al nr 1 | sub sah 48:9 [1b 3 1-1-br 
na Faro.) 806 | me BE 5110 1 | 2 +-br 
MM | 20940 12 | 2200156 1.2 | mo 90. Ay a Hr 80:94. [8 no | 573 |1-[b (br 
WM 41280 |3 |: 0490 |4L| 7632 |2 Io 2 ee 94:52 |L- Pt 2 br 
mM 45:61 11 „a 208:32° 1.1. 89050 4] 92-71 |1 _ 9:65 1 0 | 1-+-br 
en 46:52, (1-1. |: 0952 91 | 8426 |1 1 | 0808 41 280231 20 ; 91 \L--bi 1--br 
WM 2008 213 11:06. 11 |. 8786 15 | 2503-39 |5 0542 2 4- 1 | 1-+ | 
"BD le ll 1285 Ste. | a lg ne [pr 
MM 13 ir 1075 3). 88a 10:63 |2 a 1-11 3601-23 | jr 
a Dub3 ıL. |: 1508 19.6 |: gsı64 .|ı 1519 |1 0 E a 080 1b 2 br 
MH 55:07 |1+| 1845 |1-+ [2401-63 |1 28:20 |1-+ ls DE | orı: hr 1-+-br 
MB Si 1 208 1 .| so lı 33:78 [24 5316 [2Eb: | | 
j | | ‘) Rote Komponente stärker. 














Funken | Au, Ba | SB 14 





385558 |1-+brl 39161 |1-+ [41288 |1-H-br] 4588- 
595 -tbil -278 21 7293 |1 T A ei 5 
638 a 59:29 |2 422200 |1 + 332 |1-+bı 
en 1 42:00 |2-+ 375 |1--br 

a7 |1 1270% 12 6013 |1-+ [476040 |2 
ar 3 + 401275 |1--br] 4315-30 |5r 9178 |1 
ei = 1620 5 | 96 ib 9281 |10r 
cr 20:81 |1-+ [44104 |1-Fbrl 481178 |2 
a 28:63 |1 ala 20:81 12 4902-44 |1 
Se 4110 2 3747 |ör [506480 |ı 
a. 52:98 16 88-43 |br [51454 I1-bi 

le 10 612  |1-Hbr| 45497 |1--br] 5230.46 2: 
nl L 65:22 10 590 |1--brl 56560 I1-4-br 
a a9 ? 822 |1-4-bil 583764 |1 
a Sen 83:9. |1-+-br] 627840 |1 


VI. Ba. Baryum. 
Altere Messungen: J. M. Eder und E. Valenta, Denkschr. d. K. Akad 
2 der Wiss, in Wien 118, ITa. (1909) (Rot). ws 
aterıal: Ultraviol ıtr 1 
an a ett, Baryumnitrat auf Kohle. Sichtbar, Baryumbromid 
Verunreinigungen: (a, Sr. 


Linienzahl: 148. 





| 
u \ ie an A 3163-42 11-1 3649-38 14 
'8€ 95-31 |1 627 
A a 4742 |2-+r [32350 al 3889-52 ae 
Re u : 82:03 |1 62:00 1.1218 92-42 |500 r 
zo 7027 |1--brl 698 |1--br [3910-15 |10r 
3539 |20u eo = Be ni re 
| | 90 |1 4 36-00 
47:70 |10 71:52 Se 3332- nn 
| oh 3322 |1--br 38-11 
en Imme| and 1 
2 | Baal 95-85 12 
m |i jmieds [Io Ira a7 [Mars Kon 
| | | 6629 |100 r 
I I ei 253 |1--br [4224-15 ars 
eh 75 3-+ 450 |1--br 40:0 |1--br 
2 jr | wm 4 | mu | 88 Ein 
:6C | 645 |1--br 
un 2 310400 |1-- 86:68 |1--Mn?| 83-39 |20r u 
en 19:26 bi: IT 9 3559 
+bri 52:76 |1-- [3630:83 |2-4 430545 |1-+ 


‘) Rote Komponente stärker. 








Ba, Be, Bi | Funken 


1 [582652 










4323°0 h s“ br [45899 |1--br 



















95:38 92:0 |1-—-br 1-"br| 5400 
32:8 ja br See 1-H-br| 590788 
5070 |B-+ı 46051 |1-bri 1—-br| 71:93 
59.83 |1 + Cr? 2015 |I-+ | 1-brl 97:38 
440270 |10 »840 |1—-bri | 1--br| 601974 
0703 |1 1376: 12 1-brl 63-40 
13:86 |1- 91:80 |4 1-1-br] 6111°10 
32:03 |8 470068 |1— 1--bri 42:00 
634 le AT. | 1—-bri 634190 
8915 |2--br,v(fe)) 2663 |5 | 1-1-brl 6451-10 
9875 |2-+br | 741 1—bri 6) 83.19 
4506:09 |5 14846 |1-+-bri 10 97-20 
9349 9 66:7. I br 30 99-10 
2520 |50-+-r 677 1—bri 1--bri 652759 
5421 |1000 u | 20 9560 
74:02 |5 B 6675°56 
19.09: 10 2 94:12 





VI. Be. Beryllium. 
Ältere Messungen: Fehlen. 
Material: Berylliumnitrat auf Kohle. 
Verunreinigungen: Keine. 


Binienzehl. 1... _ 0 





234858 il: 1 2650°71 gu 332123 3 451287 DT 
A872 3 3130'56 20 u 2151 3 46731 1 —-br 
249475 6u 3120 15 
Kanten. 
4708:89 K. R. 
32:85 K. R. 








| VIII Bi. Wismut. 

Ältere Messungen: W. Schwetz, Zeitschr. für wiss. Phot. 8.1910); 
J. M. Eder und E. Valenta, Sitzber. der K. Akad. der Wiss. in Wien 
118, Ila. (1909) (Rot). 

Material: Metall von C. Schuchardt. 

Verunreinigungen: Ag, Ca, Cd, Cu, Pb, Sb, Sn. 

zen]: al, 





1) Daneben eine verwaschene Linie auf 4900°8? 























m eine 

















Funken | Bi. Bo 






1 -+br] 4302-25 


IX. Bo. Bor. 
Ältere Mess ungen: J. M. Eder und E. Valenta, Denkschr. der k. Akad. 
in Wien. 60 (1893). 
Material: Borsäure auf Kohle. 
Verunreinigungen: Keine. 


Linienzahl: 3. 





2496'87 10u) 
9779 20 u) 


345149 | 20 


) Rote Komponente stärker. 





16 


Br 


NINE SUHUHIEH 
Ha 


3 


S Deo 
er 
A en = 
: a: = 
0 


NH mm 
tr 


HMKHHeEHDDNOoNVDDH-H 
u 








| Br Funken 
17 Ä 


X. Br. Brom. 
Ältere Messungen: A. de Gramont, Ann. chim. phys., 10 (1896) 
J. M. Eder und E. Valenta, Denkschr. der K. Akad. der. Wiss. ın 
Wien, 68 (1899) (Geißlerrohr). 


Material: Bromkalium auf Gaskohle. 


Verunreinigungen: Keine. 
Linienzahl: 153. 




















| 2386: 522 |1-Fbr] 32530 |1--br| 369565 13-4 | 
9 38 In 609 |1-+-br| 3840:00 |1+-bri 
89-9 672 |24brl 618 1-+brl 922 |[1--br 
ı »25 69:20 |&+ | 672 |1--br] 39021 |1--bri 
24887 23 |34br 7035 | | 153 .|1-Fbr] 
| 2521'90 760 |1--bi| 80:75 |14-brl 250 |2--bri 
| 416 ed 1b 828 12-6) AU |2-rbe 
57:0 888 |14be| 912 |2--brj 513 |1--br 
795 850 |1Ebrj| 9655 |1°- | 810 |57-be 
89:6 94:35 |3-- [33014 |2--bil 866 |1-+bı 
939 30164 |1--brl 2117 |2-+- [41408 |1-+-bı 
2606°8 I .2095 4 | 300 I1-bri 79:65 |1 de | 
Say 5 |. 3320 | |. 936 .[1--be 
DU 36:60 |1-- | 4995 |3-- [42240 [3-+-brl 
60:7 A lb 72 1b 2875 |17 
904 562 | |i-Ebri 9720 34 | 914 |2 bil 
27140 578 |1--bri 981 |1-4-bri 486580 |A-- | 
19:2 59:3 |1-H-br| 340270 |3-+- [45127 |1--br 
46:5 a Ans, | >88 |1..be 
66°9 7455 4A | 165: |i{brl 480 |2--bı 
707 | 920 |1--bri 1775 |3-- | 4622:80. |3-+ | 
2807: |sıı61ı |2+bri 341 |1--bil 523 |1-- br] 
43:1 I a5 Aus \1-kı 726 1--brl 
462 a 1. 7870 8 | 
671 304 |14bil 880 1--bri 9330 |3-- | 
BO 41795 |2-+ | 350660 |5-- | 470490 |20-+ | 
75:6 AO ep 1750 5 | 1980154 | 
84:0 Do on 290 3 -hrl 4275.13 | 
2025 657 1 -bri 40380 8-4 | 6ri0 13 | 
| 2901°30 a ob 515 |8- ,|..765: |2-4-bei 
| 02:00 143 |2--brl 62:50 I10+ | 8545 |10-- | 
078 854 |1-br| 689 |1--br[ 481669 |e+ | 
10°8 geh 9155 II | 495 1--br 
1 998 |1--bri 360080 |8-- 149288 |1--bri 
221 32031 |14br}| 126 |1--brf . 306 |1--br 
27:10 AG 1 Lpıl 22 1--br] 518245 13 | 
28:95 212 |2-+br| 600 |2--br] 52384 |2--bri 
394 380 |2+bri 695 |1-+bri 533225 |2-+-bri 





18) 


Exner u. Haschek, Die Spektren der Elemente. Bd. II. 






































Funken ©, Ca 18 

XI. C. Kohlenstofi. 

Ältere Messungen: J.M. Eder und RE. Valenta, Denkschr. der K. Akad. 
der Wiss. in Wien, 60 (1893). H. Deslandres C. ..12070895% 
A. de Gramont C. R., 125 (1897). 

Material: Gaskohle, Sibirischer Graphit, Carbone sublim& von Prof. 
H. Moissan. 

Verunreinigungen: Al, Ba, Bo, Ca, Cu, Fe, Mg, Mn, Si, Ti. 

Linienzahl: 23. | 




















19 Ca, Cd Funken 
1 3949-00 1504189 |2 1560308 |3 
59.22 | 518900 |4 1585770 |4 
68:62 | 526063 |1-+ | 6108.98 |3 
| 73:9 | Solar 19: |. 2250. 8 
| 4093°0 6240 |3 61:62 |1 
| 953 6441 |3 62:43. 1 
| 990 6572 |5 64:07 |1 
| 4132°7 | 70:43 10 6671 |1 
| 4226°89 | 5349.62 15 69:33 |2 
| 40:57 |551819 |2 | 6983 12 
83:17 |: 82:19 |3: 1] 6489:85 5 
89-50 8900 [10 | 50:08 |2 
| 99-13 90:31 |8 62:82 |5 
4302-68 9470 |8 92 19 
07:92 | 98:67 |8 94:08 |8 
| 560149 |3 99-94 |1 





| 18:81 


XIII. Cd. Cadmium. | 
Ältere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 
der Wiss. in Wien, 61 (1894) und Sitzber. der K. Akad. der Wiss. in 
Wien, 118, Ila (1909). 
Material: Metall von E. Merck. 


229696 |5 283780 124 439535 |1--br | 47720 1—+br 
2478-71 |20 29680 |1--br] 44110 |2-+br [51334 |1--br 
250920 |3 0935 1—-br 35 2 —br 436 |1—-br 
12:16 |4 3165°65 ı1—- 812 1—br 454 |l--br 
2641-3 |1--bı] 39216 |3--br| 45303 [1--br,02l 51.3 |1--br 
2A DE —-brj 42671 10--bı 466745 |1— 657820 |3—+ 
2836°90 |4-+ [43735 |2-br| 739 |1--br 83:05 12-4 
Kanten 
358403 K.V.| 415818 K.V.! 451495 K.V.| 469759 KV 
85'97 KV 6779 KV: 3203 K.V.| 471520 K.V 
9049 K.V. 81:00 K.V. 5330 KV. 3702 K.V 
3856170 KV. 91:23 K.V. 1816 K.V.I 512930 Kl 
61'86 K.V.| 4216.13 K.V.| 4606°28 IV 65°30 Kal 
1151 K.V.| 450228 K.V 8500 K.V.| 5635 04 K.V 
8350 :.|K.V. 


XI. Ca. Calcium. 

Ältere Messungen: J. M. Eder und E. Valenta, Wien. Anz. (1892). 
Denkschr. der K. Akad. der Wiss. in Wien, 67 (1898). Sitzber. der 
K. Akad. der Wiss. in Wien, 118, IIa (1909). F. L. Cooper, Astroph- 
Journ., 29 (1909). 

Material: Calciumchlorid auf Gaskohle. 

Verunreinigungen: Ba, Na, Sr. 

Linienzahl: 84. 





22089 |1-+-br] 299975 |1 317951 \50 u!) | 363086 |3-- 

257327 |1-+ ]3000°97 |2 1:60 10 r 4455 |4-- 
9566 |1lu) 0694 13 348788 |1-+ [370630 |50r 

299506 | 2 09:30 12 36022 |1-bri 3735 \50r 
9742 12 315906 |50 ul] 2420 |2-- 1393381 |1000u 





‘) Rote Komponente stärker. 


Verunreinigungen: (, Ca, Cu, Fe, Pb. 


Linienzahl: 129. 


ZEH69 2 2 1+ | 
44-50 Au 2645 |1 2 
55-1 1—+ 69:85 |3 3 | 
68°6 br 8804 |2 | 
8789 |1 el 2 —bıl 
Doz 9996 \2 2-4 | 

22044 1-+ 2552°3 1 2-4 | 
Der, 7318 |3 34 | 
PARSE 2 m>0l891l |1 34 1 
3991 |3 39:7 1 1-+bı 
4893 |1-- | 683 1 2 
6511 |110u Mg] 1—bıl 
6751 |2 Ror:l3 1 34 I 
SON FLUR E07: 1 24 | 

230672 |3 48:85 |5 2 | 
1290 120u oral] 1—bıl 
2125 |10 7 2219:3 1 ı 
29:36 18 | 280573 |1 3 I 
750 1—+bıl 3425 1 1--bı] 
7691 |1 300 2 2 —-bri 

ZA! 68°5 1 2 —- br] 

9% 





| 2418-78 










































































1 4700). 


218074 
222214 
25:20 
2796 
2819 
42°40 
65.00 
87.91 
250074 
0220 
1746 
18:77 
2448 
3780 
50°24 
62:70 
6790 
12:46 
1125 
7761 
8029 
2451°60 
3940 
5446 
70:05 


DAH VD DHHNDHHDHHAHND HH NDNHH 


+++ 


247740 
19:57 
8395 
97:62 

253211 
48:88 
13°40 

260372 
393 
49:49 
51:12 
6295 
7300 


215016 


45'84 
49:02 
68:48 
284945 
2951°67 
1702 
9577 
301729 
2281 
3171 
52:15 


 ») Violette Komponente stärker. 


810592 
0710 
0762 
10:65 
1:22 
21:68 
30°5 
3105 
3947 
41:36 
4.406 
4468 
45:38 
4650 
4715 
95:88 
64'357 
69:37 


HPPrHrHNDHmHeHNDDHMHHH OH DHrTH DH DDDDH$ 


oo. 


++ 


m 





Material: Cerammonnitrat von L. Haitinger, auf Gaskohle. 
Verunreinigungen: La, Nd, Pr. 


Linienzahl: 1758. 


| 3171-80 


8370 
86'393 
94:98 


| 3201°90 


1911 
21:35 
27126 
2872 
8143 
34:35 
35.10 
3690 
4355 
52°63 
612 

1242 
15:01 
5000 
85:39 
9548 
97:05 


| 3300-33 


05:05 
12:35 


Funken Cä, Ce 20 
| 
322167 |1+ 135003 |1--brl40950 |2-H-br|5338-4 |2-I-br 
3685 |1— 3583 |4 41148 1-br 190 8 — br 
50:51 |10 361061 |100ud)) 274 1 —- br 54976 50 — br 
52:8 3-1 1299 |15 58-3 1—-br 156741 1—-br 
6121 |5 1460 |2 43071 1—-br,r] 5736°9 1—br 
646 |1-+br[3940-6 |1-H-brl 4413-21 \2 6178 11-4 
8398 2 | 592 [2-Lbıl 1589 |20 627 |ı-br 
86:15 1-4 1:3 2 —+br| 466275 |2 +r [163254 . |1--br 
33856 |1--br| 850 I1-bıl 7842 150 |64391 |200--br,r 
340372 |30 883 1 —+- br] 480035 | 100 — 648 1-+br 
66°34 130 u!) 92:0 1 —-brı] 508610 |50r 69 1—br | 
6777 |15 
| | | | | 
XIV. Ce. Cer. 


Ältere Messungen: 0. Lohse, Ber. der Berl. Akad. (1897) (A 4000 bis 


_- 


KM AHarkfhHhdbfbeHNDND HH m HD 


21 


331748 
2542 
34:58 
42:01 
44-00 
44-91 
5341 
57:36 
60°69 
61:97 
66:70 
68:90 
71'353 
73:60 
1387 
7590 

.03l 
19:33 
81'66 
83:65 
94:20 
9588 
Sal 

3405° 1 
06:10 
07:37 
1672 
17:00 
17:58 
20:35 
22:85 


2402 


26'32 
2745 
3044. 
31:15 
33'22 
39:95 
40:73 


4135. 


42:54 
43'716 
5180 
54:52 
56:92 
59:52 
6341 
63:91 
64:52 


1 | 3465:08 
1 67-98 
1 68:26 

71:05 
1 74-4] 


an 


1 

2 77:01 
3 80:49 
1 81-16 
1 81:34 
ie 82:31 
1 . 8253 
1 84-93 
1 85:21 
1 88:69 
1 90:29 
1 93:3 
2 94:0 
1 96:12 
1 96:51 
1 97:92 
1u | 3500:89 
1 01-64 
1 03:20 
1 04:75 
1 08-10 
1 08:62 
N 08-86 
= u 109 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
f 
1 
1 
3 
1 
4 
1 
4 
1 
1 
1 


444° 


11:75 
13:98 
15:9 
17:52 
- 18:50 
19:19 
19:90 
20:67 
22:01 
24:18 
26'853 
2796 
28:18 
28:75 
292 
294 
30:17 
31:07 
31:74 
9274 
33:00 


444 + 


PFerrprpbfepbpbeprHBDHrHrRRrRrADrRrRHHHHHV Hr rH DHHMHHrHHeDHHHrmHHmNDHMOrmhmmHmme 


a 7ıeH 


— 


— 


444 





| 3533°75 


3421 
34:60 
3575 
3684 
375 
316 
339 
3923 
4343 
4417 
4579 
4595 
4635 
4682 
4717 
48:98 
492 
51'56 
5182 
5288 
54:79 
55:15 
55'25 
57:05 
60:99 
61'3 
63°95 
68°28 
6944 
12:57 
13:86 
754 


| 7640 


77:61 
18:88 
80:75 
80:95 
83:83 
84-49 
84-91 
86:00 
86:90 
87-37 
87-80 
88-27 
88-61 
90-49 
90:77 


DHDHrDHrHHAR HH Hp HHmHHHHhHrpHrHH DD HHHHmHmHmHmmmmHoHmNDMm 


HHaerrmkfkefAm-e 


4 


4444 


eı 


e 


ler‘ 


Be: 


oe... 





HH + 
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XV. Cl. Chlor. 


Mtere Messungen: A. de Gramont, Ann. chim. phys., 10 (1896). 
J.M. Eder und E. Valenta (Geißlerrohr), Wien. Anz. (1898); Denkschr. 


der K. Akad. der Wiss. in Wien, 58 (1899). 
Material: Kaliumchlorid auf Gaskohle. 
Verunreinigungen: Keine. 
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XVII. Cp. Cassiopeium. 
Ältere Messungen: (. Auer von Welsbach, Sitzber. der Kais. Akad. 
der Wiss. in Wien, 116, Ib (1907). 
Material: Nitrat von C. Auer von Welsbach. 
Verunreinigungen: Ad. 
Bıinıenzahl: 236. 


| 2672-74 


34:90 


| 2701-81 


22:29 


” 50:60 


5430 
72.70 
75:50 
88:38 
96:75 


21:30 
271 
3450 


A761 


5844 


75:50. 


8525 
91-52 
95:00 


| 2900-48 


11:59 


| 2919-48 


| 3002-74 


51:80 
5395 
55'92 
6344 
69:95 
8957 
3399 


05:89 
165 

20:69 
27-41 
40°2 

55-80 
56:88 
58-08 
62-35 
65:14 
66-42 
67:85 
68-06 
69:30 


83:09. - 


84.20 
89:83 


552349 


31'053 
90:95 


564745 
628288 
6450°50 


55:27 


656370 


1—+-Ad| 306930 


) 


70:05 
70:57 
7511 
1775 
80°28 
Ss1’60 
8342 
85'393 
87:49 
8921 
8990 
90:49 
9149 
92:63 
94:00 
9474 
9547 
96:96 
9875 
99:55 


310230 


02:47 


4 


HHrHrsmrrHrHrmken-m 


HE+ +8 44 


Perf nehemmmym 
+3 
> m 
OO, 











































































































Funken 


|3105°2 


05:80 
06:15 
06°67 
07:95 
0945 
-10:35 
1224 
1348 
1490 
1681 
17:34 
17:90 
18:53 
1976 
22:66 
24-05 
25:05 
2620 


2:80 


2840 
3044 
31:15 
3934 
3445 
36°89 
3925 
41-01 
45:18 
4155 
91:14 
53'99 
67:50 
6795 
69:75 
71:49 


466195 
125 





1--br,2]3174-63 
1 | 83-85 
91:95 
92-99 
| 98-26 
3201-28 
13-49 
17:30 
22-75 
43-15 
46-15 
49-60 
54-45 
59-20 
61-68 
652 
79-07 
81.84 
86-17 
| 8951 
3305-81 
12:25 
20:46 
32-8 
59-71 
75-61 
76:63 
80-41 
85-65 
87-95 
91:70 
97-18 
3438-91 
54-20 
58-41 
64-51 


me 


ei 

de 
p> 
== 


) 


> 
er 


m 


per » 


HH NDHmammm m 
erEo3 


HE HH HH + 


ni 

—- 
eier, 
nr 


UF nn 
art 
St 


K.R.| 468440 
K.R. 





| 3472-62 


7900 


92:10 
96:95 


| 3507-56 


08:59 
2043 
49:98 
54:58 
67:99 
96:52 


|3602:07 


24-12 
3090 
3640 
42:88 
4793 
53°66 
18°20 
896 

94:34 


| 3705°02 
:13321°00 


41'35 
16:81 


1393778 


8520 
405462 


|4120°21 


22:65 


5423 
71:90 
8101 
8441 


Kanten. 


TE 


K.R.| 4695-70 


81:2. 


24.88 





K.R. 


| 426220 
7767 
8117 


| 4451-00 
1451533 
18:71 


48°4 

58°20 
5920 
74:00 
1545 
16'35 
8380 


| 4726-27 


1689 


15736°75 
|5983°91 


8431 


| 600478 


616018 


| 6222-10 


39'60 


164162:86 |1 
63:38 |3 


470820 


|. 96:20.: 
: |4342°21 


H> 
DD 
er 
= 
m 


— 
ar 


HH 


ee De 
+44 +4 


—- 


K.R. 








38 








‘) Gehört nach G. Urbain, C.R., 152 (1911) einem neuen Element Geltium (Ct) an. 
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XVII. Cr. Chrom. 
Ältere Messungen: W. E. Adeney, Roy. Dubl. Soc. (1904). Ro. 
Cooper, Astroph. Journ., 29 (1909). 
Material: Metall von ©. Schuchardt. 
Verunreinigungen: (, Ca, Cu, Fe, Mg, Mn, Sr. 
Linienzahl: 1806. 
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08:79:24 8931 |1 275 |1 8560 |1-+ 
1190 |1 90-76 |2 28-45 |1 8642 |2 
13:79 11 9564 |2 29:75 11 86:76 |1 
17-59 yalleeola 97:27. 12 30:20. 1 sis 1 | 
1875 |1 | 2300:59. >12 33:3L 2 89.41 |2 | 
1970... |1. | ‚06:94 4 3540 .|1.L 899 |1-4d| 
2678 12 07:28 |2 38:55 |2 Sad 
3190 |ı 10.10 |1 4518 11-4 90.9 |2-Hbr 
33:87 |1 1473 12 4565 11 ee 
35:97 |2 14-82 |2 4615 11-4 9209.90 | 
3765 |2 19:15. 5 |2 46:97 |1 93:39 2, | 
4145 |1 1949.39 AI:.70 312 965 1-+-brı 
41:90 |1 20.20.12 50:03 |2 970 |1-Hbıl 
43:39 |1 24:99 |4 50.45 |1 97.98 |1 
43:74 |1 301% 11 5280 |ı | 9894 |2 
4421 |2 33:56 |2 54.14 |1. 1 2501:60 1 
4497 |1 33:97 |1 A | | aan 
aTsl |1 34:33 |1 553 |1--bil. 0594 |1 
48:00 |1 a 569 ‚ |E.- bi] 0619=)1 
4841 |1 36a. 58:90. 11. | 0649.14 
48-69 |1 3782 |1 59:05. [1.1 | 10:35 1 
49:98...11: | Abba lı 60:54 11... 1  LLakad 
5010 |1-+ |. 4466 |1 60:95 1 | 1210 ıl 
51-62: |2. .| 4541 13 624 |1 | 1252 114 
B214.. K1 6529 |2 65:02 |1 13:82 |3-- 











sun - —. 
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Funken 





2515'20 


16:00 
1672 
18541 
19:65 
20:75 
228 

2340 
2375 
2720 
27152 
30:06 
3030 
3110 
3194 
3442 
3690 
3T8l 
9842 
3905 
42:88 
43:23 
44-41 
4529 
46:07 
4655 


47:65 


48:15 
48:67 
50:14 
5042 
5170 
52:00 
5565 
5715 
57:57 
585 
59:92 
6081 
61:13 
61:95 
62°6 
6345 
6370 
64.87 
66°45 
66°6 
66:99 
6747 


HFHrHRHODDyHHHRDNDHHH N HH HS DBDHHHHHN m Hm 


+ ++ 


2567-7 
68:70 
69-57 
70:94 
71:89 
72:24 
73:66 
74:29 
7590 
77-80 
78-40 
79-21 
82-21 
82-35 
83-73 
84-20 
85:02 
85-71 
87-50 
88-1 
88:3 
89-15 
89-80 
90-55 
90-87 
91-95 

bı| 95-67 
96-20 

2601-98 
03-05 
03-82 
04:25 
05:73 
06-17 
06:64 
07:73 
08-00 
08:25 
08:91 
10:2 
10:93 
111 
11:70 


++ HH 


OHM H DI DyPHHDPRHNDHON HM 


++ 


HH +4 4 ++ 


13.31 
13:62 
1472 
16°30 
16°55 


KVNHHHHPBReENDHOHDHHHDHHN- HH NH DH N Henn Hm 


12:60: 


+ 44 44H 


Ei 


HDDHHHHHeHNDHHem em 
HH 44H + 


Sale 


Ser 
u 


| 2618-85 


1975 
20:63 
2348 
2615 
26'89 
2810 
3110 
321 
3375 
3445 
39°9 
3645 
3729 
3760 
3925 
40-1 
40'853 
4152 
41:95 
43:67 
476 
48:24 
5095 
52:2 
93:69 
55.90 
977 
98:70 


. 59:05 


99.59 
59:89 
609 

6149 
6185 
6315 
63:59 
63:8 

65.8 

66:19 
68:07 
68'853 


10:21 


70'40 


1:95: 


12-50 
12:94 
15-40 
15:79 


4 


en 


DOCOCoODWDOoOtm Vor mk- D$PBPRrRHONDmHm m 
Co 
= 


a Eee 


Hamm nn 





2676°68 


1727 
18:88 
80:01 
8040 
8355 
84:22 


85:16 


89:25 
86-10 
86'49 
8718 
8540 
89:28 
89 90 
905 

9115 
92:22 
93°62 
948 

9686 
97:60 
98501 
98:52 
98:76 
9894 
9950 


br| 2700:72 


01°21 
01:30 
01:78 
0211 
02:66 
03:08 
03:64 
0395 
04:88 
05:54 
0622 
06°65 
08:90 
0941 
11:0] 
113 

12-41 
15:75 
1710 
17:59 
18°2 


DRrHHSHTIT HH HH NDS Hmmm HmmHrıp 


ee. 


er SS 


ID 
Q\ 


++ 


++ 


—- 





Funken 








Cr 
211348 2:8 27604 2—- 1280345 |1 285335 13 

19:15 1 60°49 2 0415 1 -1- 5395 1. 
20°17 5 60:61 Dir: 08414. [2 54:28 1 
2037 2 60'96 1 094 1 - br 5472 1l | 
20:79 it 6185 1 -I- 0972 1 5515 2 
22:83 5 6270 10 10:25 2 —-br 5575 10 
23:69 Hd 62:85 2 —+ 110 1 -- 5642 IE 
24:12 4 63 TO 2 1.178 = 5686 5 
2633 1 6410 1: 11°97 1 57:50 5 
2659 fi -|- 6440 2 12:12 10 58:07 2 
21:82 5 65°15 1 -|- 13'064 1 5875 2 
2825 I 6559 2 1435 l: 59:02: 14 
29-83 l 65 TO 1 16'92 3 6105 5 
3199 f: 6600 12 Re 6269 110 
33°69 1 6662 1|15 18:07 | 6522 14 
3466 1 67:35. [1 18:48 2.18 6546 |2 
33:83 11 62.69: | 1.d 22:18: 63:81. 
3714 1 -- 6825 1 22-53 10 66'053 2 
395 2 —- 68-68 4 24:69 1 6685 5 
3984 1 6945 1 -|- 2568 2 6724 2 
4017 |3 6998 |1-+| 262 1-+ 6775 15 
41°16 2 1140 1 2629 2 68:75 1 -- 
42°12 ör 1203 2 —+ 26°55 1 70.54 5 
AZTO 6) 1247 1 —- 28307 1 71:56 il 
4466 2 1342 > 28 90 1 7174 1 
4504 3 1456 4 30°63 20 7360 3 
45'48 1 16°75 2 32:59 4 73:96:42 
46'26 4 13-11 5 3353 1 74.65 1 
4795 1 -- 19:05 it 34.40 5 7514 2 
49:02 8 8042 5 3571 30 7606 53: 
4988 2 81:02 = 3659 2 7639 3 
5081 10 8120 2 38.00 2 76°76 1 —- 
51°96 10 8248 |3 3890 |5 7806 |3 
5249 1 3270 2 3934 15. 7854 > 
5290 I1+| 8396 |ı 40:14  |8 931 Iı 
5328 1 8445 1—+ 40°57 1 80:99 4 
5575 24 8525 1 49:52 1 82:01 4 
54.00 2 8582 8 42-90 1 85:42 1 
54. 39 3 86:58 9) 43-35 15u 86:53 1 
5511 1: ST 4 46 50 3 s711 1 
5535 12 8500 11 4680 |2 27.88... 
5639 3 89 19 1 48-51 24 88:85 3 
5704 12 83:51 4 4946 |1 89-30 13 
5781 8 9226 10 49-94 10 89:62 3 
5875 1 93:77 1 50-45 1 -|- 89-96 2 
59-08 4 9565 2 5074 }: 91:24 4d 
5950  ı|4 elorton! 3d 51.49.18 9 HI Ef 
59853 3 2800.30 2 52:39 1 91:99 2 
60°15 2 - 00:89 10 52-80 1ER 92:89 1 


























































































































| 2901-15 





Kunken 


| 2893°08 


93:37 
9363 
94:38 
94-95 
9514 
95:79 
96:52 
9688 
9736 
97.81 
98:65 
99:26 
99:59 


0277 
03:01 


0372. 


04:09 
04 84 
05:61 
06°28 
0842 
09:17 
10:78 
1101 
11:28 
1182 
13'66 
15:84 
1535 
16°19 
2135 
2194 
2261 
23°60 
2385 
2628 
2720 
2827 
28348 
2955 
30°96 
32:82 
3974 
3407 
344 

3529 
37:05 


OD 


DPDD-+-HDDDODOIDDDHVDOHDHHVHHADHHH HAND HH HDD ION GT Hmmm 
| 
= 


- 
- 
. Berta ER 





2939-57 


4036 
41:09 
42:09 


|. 45:85 


4692 
47:59 
49:55 
49:91 
50°22 
5080 
51:53 
52:08 
52:56 
5347 
5381 
5477 
5525 
56'735 
77 

5970 
60:07 
61'85 
63:60 
66:17 
6704 
6776 
68'835 
69:79 
11'25 
12:02 
1561 
1683 
1988 
80:95 
84:86 
8548 
86-1 

8661 
87:05 
88:19 
88:30 
89:33 
92:06 
92:60 
927 

94:23 
94:89 
95'26 


Cr 


—- 


PRrHmmkkfeapVrkiekdkdeN Hmmm 


ee 


oO 


MBDHHNDHMHHHAHNDHAHNmDNH HH 


Hamm 





DAÄAD+HVvoQoDDyHmHHkeHlNDVHeHmke+ AND He Nm N mm 


> 
| 


444 + 


ee 


3057-98 


13103°60 





5847 
59:61 
6173 
63°42 
6395 
65:19 
67:28 
1170 
12:57 
1337 
73:80 
71 54 
10.90 
1945 


| 83:75 


8456 
8549 
8500 
9361 
94-11 
9507 
95'63 
9625 
9827 


OTTO 
0879 
0948 
110 

1207 
13°76 
1540 
1576 
16'85 
1:7:39 
1824 
18'850 
2050 
21317 
21'393 
21'96 
2212 
2511 
2567 
28°79 
30°66 
3220 
8445 












Demand NHHmHeND N mm NND a N 


HHermiMfTeHhkeAaNnDNDDHmmrnmN 0 


OU oO 
m 


DD m Om © 
= 











| 3135°46 


3982 
3679 
3125 
3760 
38'3 

40:02 
4031 
42:84 
43°0 

4520 
45:86 


47-30 
48-55 


49-93 
50:22 
52-31 
54-20 
55.25 
58-15 
59-05 
59-23 
60:0 

60.25 
62-59 
63:93 
64-05 
69:35 
12-21 
73:70 
78:94 
19:53 
80:88 
81-60 
83-48 
84-50 
86:88 
88-15 
90-00 
94-1 

94-77 
97-21 
98-15 


| 3200-01 


00:57 
0140 
02:69 
03:66 
05:24 


44H 


Ho 44H + 


ee ee a a en 
+ 


3208°13 


08:73 
09-31 
11-48 
11:62 
12-65 
13:05 
16:70 
17-60 
19:29 
19:80 
19-95 
25-55 
29-37 
29-50 
30-04 
31-80 
34-20 
37.89 
38-24 
38-92 
45-70 
49-70 
50-8 

50:98 


5176 


52.04 
52:69 
55.94 


DT 


58:90 
60-10 


64.42 


66-43 
68:65 
69:30 
69:95 
70:35 
71:25 
73.05 
7413 
76:06 
78:92 
79.67 
83:19 
86-06 


‚8645 


88:15 
9140 


"“MmHuNDDHHAHAHHH DD DH HD RAR SGSHeAgSHHHmHHheHHHfd-H DO OS HHHHMeol m 


oO 


on 


Bi n. 





| 3291-90 


95.1 

95.61 
9547 
9889 


| 3301°37 


03:06 
04-93 
07-21 
07-95 
08-34 
10:02 
10:86 
12-10 
12-37 
13:26 
14:23 
1477 
15-45 
16-65 
22-86 
23-70 
24-22 
94-47 
2675 
28-50 
29-16 
29-60 
33-05 
35-51 
36-49 
37-11 
39-1 

40-00 
40-88 
49-16 
49-78 
43-46 
44-65 
46-15 
46-86 
47-99 
49-2 

49-50 
51-77 
52-12 
53-27 
55-3 

57-54 


-|- 


SE 


—-br 
0 


3358-63 


60:50 
61°96 
63°87 
6485 
61:59 
68:19 
68°89 
6920 
71°60 
1227 
511 
1643 
1685 
7750 
18:51 


1954. 


80:02 
8282 
8549 
86°66 
87:85 
88:13 
83:90 
90:35 
9161 
9320 


94:02 


94:51 
95:77 
39:69 


3402°60 


0349 
054 

08:90 
1071 
11:16 
1235 
15:60 
11:93 
1944 
21'393 
2177 
22:89 
24-78 
26°26 
21:24 
21.715 


28:05 


HHHrkHeHDBDHHÄrHHHHd+H DD HHAPRDOPRPITITHHH He He GI ITHH HH DD HD 


N 
=) 


20-4 


DH 


ee 
—- 


44 + 


+ 


. Hart ne 


ler] 


EZ 












































































































































BT I I) 
ul) 1 
|| i | 1 
Il) Ä | 
| | | | | Funken Cr 45 . Cr Funken | 
1 | | 
U 3430:02 |1 347166 |1 3564-45 |1 365184 |1 975475 |2 284964 12 3998-80 |3 4026.31 |2 | 
ol 3057 |1 7223 |3 6488 |1 5410 |2 57-34 [1 50:20 |2r 3627.11 27:25 |2 | 
>= 31401 7296 |ı 6625 |2-bıl 5643 |2 5783 |2 5937 |1 3775 |1-- 30:86 |2 
': 3180 |1-+ 7305 |1 6930 |1-- 5834 |1 58:20 |1 5974 |1 385. d-Ebr| 81:32 1-4 
ii. 3215 |1 Tas: 129021. 21..68:03° 1 6185 1 53:36 |1 a3 2“ | 
. 3248 |1 71454 |1 7380 |ı 63:42 |1 620 11 54-40 |2 41:66 |3 37- 
ww 3345 |5 7528 . 13 7421. 1 6510 |2 6575 Si 550 1 bil: Asae la H 38:19: 127 
en. 3373 |2 1035. 0 7496 |3-+- 6615 [1 6758 |1 5545 |1 4525 |1-+ 3925 |3 
ee... 3423 12 7830 |ı 7881 |20u)| 6683 |ı 6840 12 5575 |1 45.65 |1 43:87 |1-- 
MM 3005 |1 | 80 li+ | 845 jatud Tea In is IS 
u 30" r 86. 51:80. 12 hr 
u 3631 |2 8145 |2 8544 |4 7786 |2 es L--bı 69-72 2 498 el 49:93 |1 
U u) 3688 |1 81:70: [2 8564 |3 4 7804 |4r 89:03 |1 68-80: 1 525 1-4 51-52 |1 
N 38:57 |ı 8275 |2 9368 120u)| 7zaaı |1 89:90 1-4 6671 1 51.95 |1-+ 521 
a. 4073 |L(Fe)| 83:65 |1 9450 |1 8003 | 1(Fe) 90:39 |1 6844 |1 5258 |1 54T 
a a2 8429 |3 A 9954 |1 8186 |1 90-64 |1 704 |1-Fbr| 5330 j 28 ıE 
' 41:57. .2 8664 |1 601.81 |3 8441 |2 en |e 716 |1--brl 58922 
ae. 4394 |1 8858 [1 02:74 |1 8574 |1 as ehe ? 9.1 58-96 |3 
|) / 9231 12 7270 |\1(Fe)?l 60 
ii | 4450 |1 94:68 |1 03-92 110 s683 2 + 93:46 |2 1473 |1-+ 63:88 |8 6082 |1-+ 
.. 4574 12 9511 [1 05-48 |20 87.65 11 9405 |2 754 (1-brl 6921 |2 6476 |1-+- 
Sl 4715 |1 95:53 13 08:55 |1 88:60 |1 9479 |1 7941 |1 69:92 |8 6588 12 
/ l | A157 12 95:68 |2-+ 0965 |1 8948 |1 9520 \1L(Fe)| 8145 |1-+ 7142 |1(e)| 6T10 |2 
“ii. TO 11 3502-45 |1 10:22 |1 89:76 |1 9732 |1 89205 |1 72-87 ; 2 \ a 
„ı 494.172. | 0351. 31 12.79: 1] 93:26 |1 97:90 |2 83:48 13 76:83 
-„ . 51:00 |1 0824 |1+ 13:37 |3 9593 A lgslhel 88 78.82 |1 75:05 1 
Bi | | 3801 == | 
N. see |ı | 20 a | wen I wel ee 
N 99° | 0701 |1 86:97 |: . 
nn 55:11: 21322: 1: - 1320-1 1. 98:16 13 08-10 1 91-01 I1-+ 81-40 |1 8045 |1-+ 
Ei 554 14 | 1880 |1 19:61 |1 371144 |1+ 09:68 |1 99-19 1-2 | 8342 | | 8105 ea 
Mi 5574 |2 22:30 |1 2165 |1 1312 \6 19-45 .11 9421 13 84:09 |5 8253 |1 + 
m 57:78 14 Sg 2645 |1-+ 1533 |2 14-17 it 97.82 1-4 84-51 \2 8634 11-4 
a. 5825 |1 STD 3176 |104?| 1558 |2 14-79 |ı 39025 |1-- 90:15 |3 90-55 |1L--br | 
/ 59-43 18 31:57 d-- 33:00 |2 1666 |1-4 15-60 |2 03:09 |3 91:30 14 92-40 |1 | 
(ll 60:58 [1 33:02 1 3415 |1 2354 |1 1635 |2 03:33 |1 91:84 |2 93:30 |1-+br Ä 
Ma 649 rl | 86:05 °|1-1-bri 5516. 1 2749 |1 1800 |1 0581 12 93:02 13 98:63 |1 | 
7 al 6288 11 3912. del | 36750:.18 30:95 |2 18-64 |1 0750 |1-+ 94-14 11 9920 |1 | 
“ Y ı 6873 1+| 472 114 39:98 |5 32:19 |2 19:75 |2 07:93 |1 99:03 |1 9962 |1 | 
=. 6416 |1 489 |1-br| 41:64 |ı 3720.05 21:07 1-4 08-91 |3 9985 |1 4100:01 11 
4 6497 (1 50.78 [2 42:01 15 8853 12 21-75. 4 1153 |1 400161 |2 01:34 |1 | 
ai 6537 11 528 |2-+bıl 43:35 |1 43:14 | 1 03:67 1 14592 |1 02:68 |I-+ 05:05 |2 
FE. 65:70: 1 5411 |1 4484 |1 4371 13 9556 1572 Iı 0348 12-4 0857 |1 | 
| I 664 + | 5685 1 46:30 1 44:06 |3 26562 1604 1 0407 |1 + 0975 1 | 
. 6715 11 588 |2-brl 4752 [1 44:64 |1 3019 |2-- 1&41 12 1267 |3 11-19 a | 
mi 675 11 59:94 |1 48:68 |1 4744 |1 1:0 |1 seit 1483 |1 13:44 | 
® | I 6890 11 6246 |1 49:19 |3 48-80 |2 3491 |1-L 1778 |1 1699 |1-+ 20:79 |1 | 
a ı 6975 [1 626 bar El N ae 49:16 |3 3624 |1 19:36 |5 837.1 21.45 01 | 
v I 70:6 11222.) 64002. |4 50:54 |3 Se 11-46 |3 203 : 14 29-43 12 an | 
a 4915 |2 0 er es | 
1 | !) Rote Komponente stärker. 4952 |2 26'853 
’ n II] | 
| 1 


























ul 

101 
BR 
n | 
} \l 
| 
Br 
nn 
# ’ . | 
} | 
1 
ei | 
Bu 
a 
( 
RM 
| | 
' 
| -M 
N 

| 

























































































Funken Cr 
a l 421650 |1 430274 |1 4410-46 |1 
5 17:76°..|2 0297 11 115 12 
3715 |1-+ 21 73°.12 05:66. 1. 1944°7 % 
STATS 1 2290 |1 071 Ir 14:01: |9 
2784 |1 2468 |1 1265. 1. 1, 0285 7.1 
2859 |1 >»501 |2 181 1-71. .92854 1 
3153 |2 3062 |1+-| 1883 1ı-+-| 2448 |2 
3260 |1-+- 32381 20:8T..° 1 95:33 
SU Me 3340 |1 3144.31 2869 1 
45:96 [3 una 21:82 214 30:15 pt 
49:65 IL 3909 |1 2370.11 30.66 |2-- 
512 IE 4085 12 2526 12 3236 |2°. 
5295 1 42:51. ° 15 32275 |1 3400 |1-+ 
5325 |1 48:49 |1 305 218° 12 4945 1 
54:00 13 4885 |I+-| 3857 Jı I 4888 |ı 
61:61 13 52°4 I 39:0 1+| 5870 |3 
6381 14 52:81. 1-1 3960 |5 5989 |ı 
6571 13 5450 [50 3990 |8 6294 |1 
70:04 |2 5566 |1 4030 |1 6485 |ı 
7039 |2 56'3 E-- 4135 |1+| 6516 |1ı 
11:84 @1 5755 II+| 4834 Iı | 6551 |2- 
12:96 12 61:53. 911 | 94:69: 2|10 6632 |1-+ 
1499 13 6180 |ı 4529 |ı 6771211 
7542 1 62:06 |2 4699 |2 73:93 -|1-+ 
76:11 [1 6215 05199. 15:52 12 
181 lb 6830:013 5197 10 8049 11-4 
79-44 13 6898 |ı 5694 |ı 8165 1er 
1357 921 6945 |1 5768 11 83:06 |2 
855 1i-br]| 7012 |ı 5980 16 8821 |2 
86:52 :11.K? 1193.14 6329 |2 8964 |2 
90:30 |2 73:10: 6840=2 12° 12.9900 2126 
9145 |2 74:95 130 6905 |1i+| 9249 |2 
9193 |1 ae! 11:46:18: 1. 9945.01 
92-927 |2 761 IL 7345 |2 97:03 110 
93:84 |2 8059 |8 13:85. 01.]° 2.08.90 219 
9511 |2 83:17. 1 7437.13 450045 |2 
9568 1-4 84:39 |2 7552.19: 1.2%01:96 3.2 
9740 |2 85:03 211. 7097 |2 0194 |1 
98:68 |2 8858 Iı 772221 0821 |1 
420024 |1 8989 [30 18:50.::.11°--:| 0702 22 
0375 |1 9215 |2 1397.71 0895.21 
0463 |2 93:76 1 81:80. .1-- 1. 1020. 4 
07:06 |2 95-95 |2 8514 |5. |: 1209 14 
0850 |2 9726 11 8762 12 1460 |3-+ 
0951 |3 97-94 |8 9.938290 21-4960 4 
09:90 1 9995 |ı 3560. |, 1600 11-1 
1 150 [1 4300-1 1-1 97442 811... 20:00 |1 
12:82 11 00:69 |2 4400°00 |i 23112 
13:33 = 0137 12 0363 13 2295 11 





























"Cr Funken 
| 452500 |1 1459916 |1 468490 |1-+ | 2 
| .26°27 12 1460028 12 8641 1 | 1 
26:65: 19.°517.2.00:92 15 8958 |3 1-41 
2757 |8 0.2.2 -bri. 9474 2 10 | 
3004 |2 0656 |1 9539 |1 Be 
3090 |5 10:10 41 9725 |2 1-4 | 
3395, 1214 21 9871 14 2 | 
3530 13 1350 13 9980 |1 1-- | 
3586 16 1425 |1-+ 1470080 |i I | 
3995 |3 ee! 0630 |1 1-4 
4067 13 1490 |1-+ 0823 |3 8 
4087 |4 1628 |4 1420 |1 1 
4124 >12 1685 |3r 1530.44 ] | 
41:69 ©: 19:02 |10 1863 |5 TE | 
49:79 7,2 RITL IQ 2295 |1 1--| 
4390 |1 2921], 2 2333 |2 DE 
44.79 14 22:64 |2 JA:61 2 2 
1552 el 2294 |1 27:34 2 2 
46313 240 12.9478 &| 2 29:92 12 2 
A670 9260 3090 |3 1 
DAL 1ER 3426: 9 3TCHI..3 1 
5520 110-1 82:37 |1 41'380 |1 3a 
5631 |2(Fe)l 3343 |1 45°49 1 1 
58:89..:120. | 34:30 10 5230 13 mr 
6165 |14+-| 3562 |1 5310 |1-+ 1-- | 
634AL 21.237852 1 5495 |1 1 
638227 2. 210.3705 5538 |1 Io 
6435: |2 1 3980 I|2-+ 5631 |8 1-+ | 
65:68: [2.25]: 46:35 1:10 5758 I1-+ Beil 
6596 12-1 4700 |1 5780 |1 1 
69:74 [8.2.1 54830: 41 6010 |1-- 1 
1125.11 49:00 |2-+. | 616 1-+ 2 
7189 13 4960 |2-+ 6450 |2 1 
7528 11 5150 |3 6690 I1 1 
7848 Iı 52:39 |5 6750 1 1 
8024 14 53:05 |1 6806 |2 1 
8122 1 5496 |1 7091 |1 1 
82:60 |1 5640 |1 71183 |1-+ 1 
84:97 01 57:03 |1 79.322 11 Je: | 
85.95... 211 6354 |2 7575 |14 di 2 
86:31: |1.... 1. 04.0512 7780 11-4 1+| 
8843 120 I 65:00 |2 8952 13 10 | 
90T: 11-...1,..00.10.2.,2 90:54 I1 15 
9159 |2 | 6644 |1 9971 13 20 1 
99:25:14... 1 26601 [2 |: 96:39. 1 1 
9978. 1141. 6%40 11 | 480122 |3 1 
94:60: 11° ....1..2.:69:512 12 0475 11-4 | 1 
75 |, 80:71 |2 0648 |1-- 2 
98:60 17 81410. 8 1095 1 2 























"A 
f{\ 
MD 
AS 
N 
j 
Di 
De 
| 








































































































Funken Cr, Ts 
525520 |2 531307 |1 539153 |1 564958 |1-+ 
61:90 |1+ 1 1380 |1 5400°80 |2(Fe) 6426 |1 
64:32. [8 18:99. 2-1 05:21 1 814 1 br 
6530 |1 2852 |10- 0780 I|1- 82:6 1—+br 
6590 |2 2930 |1-+ 1004 |8 837 I1-+-br 
7220 |1-+ 300 Ii-br| 2115 |1 99821 
15:3 2-br]| 35.09 |1 42:62 |1 9856 |2 
757 1-bri 3800 |1 6415 |1 570255 1 
761 1-bri 4066 |1 1858 ıJ 13:00: 11 
9686 |3 4500 |1 80.81 |1 8335 |1- 
9750 12—+ 4600 |5 550230 |1 8415 |1 
382 1-bri 4850 |3 0340 |1 8923. N 
9343.14 6871 |1 0883 |1 8604 |1—- 
530090 |2 20.91 21 10:93 |1 83202128 
04:33 1 1388 | 5620°9 1-—bri 9126 |3 
0603 |1 8.160 | 28:88. 12 65850°30 |1 
0860 I|1 SCH 42:60 |1—+ 63:0 1-+ 
1092 |1+ 90:60 |1 
i XIX. Cs. Caesium. 
Altere Messungen: Fehlen. 
Material: Caesiumchlorid von E. Merck, auf Gaskohle. 
Verunreinigungen: Ba, Ca, Sr. 
Linienzahl: 66. 
226770 |2-+ 1252584 |1 314952 |1 + 142657 |5-+br 
7391 |1-- 4405 |4—- 5255 |1— 28: 120 
8549 |1—+ ol 326845 |2+ 1438645 |2--br 
8624 11-4 9702 |2— 133157 |1-bri 7320 I|I-+ 
2315°8 1—+-br]260045 |1-- 4961 |1-+ 44065 |1--br 
14.05. [1 0957 |1--br[35599 |1-+- [450180 [2-1 
3254 |3-- 10:24 |1-+br| 9760 |2-- 2690 |4— 
4065 |1— 3067 |3 3608.41 I|1— 402 |1-—-br 
75-9 1 — br| 27007 1+brl 6152 |1-+ 5549 |8 
79:3 1--br| 01:31 |1 835060 I1--brl 9340 |3 
9300 |3 281100 |1—+ 616 |2—+-br14603°99 |15 + 
242528 12-4 1705 I|1+ 950 11--br[58317 |1--br,0s 
265 |1-+bri 461 1--br[3925°85 |1-- [59262 |1--br,03 
2785 |1- 9950 |2 5977 |1— [60105 |1--br 
yaIr el 293115 |1—-br[40067 |1--brl62135 |1--br 
tere 7702 |1- 410 15--brl67235 |1—-br 
8559 |1 30668 1-+ 








der Wiss. 


in Wien, 63 (1896); Sıitzber. 


Wien, 118, Ha (1909) (Rot). 
Eloktolstisch gereinigtes Metall von Dr. E. Murmann. Wien. 


stertal. 
Verunreinigungen: Ag, 0a, Zn. 


Linienzahl: 328. 


210489 


1219 
1746 
2308 
2528 
2612 
5449 
36°08 
4710 
4908 
5199 
61'49 
6914 
1513 
7949 
8288 
8969 
9235 
9587 
3971 


2201'65 


0994 
10'355 
1295 


. 15°28 


18:19 
18-7 

24:95 
25°80 
26:95 
27:89 
28-94 
30:19 
31:10 
31°74 
42:69 
47:06 
49-12 
55:13 
63-40 


ee 


226400 


65'55 
1636 
86 SU 
9120 
9279 
94'45 


230971 


23°20 
36°30 
46'22 
48'586 
5519 
56°67 


6L6T °: 


63°3 

643 

6755 
68°20 
69:94 
7093 
12:34 
16'43 
8510 
31:81 
9272 


brj 2400°18 


03:51 
05°54 
12:18 
12°39 
24.62 
2910 
30°5 

35'395 
4170 
AaAN 
4450 
46°9 

53:13 


HFDHrDIHHHAHNHHHSOHHHH NH HH HUND HDNDHHrRHNDmDN HIN 


3-+ [245873 
59-45 
66:00 
68:67 
73:55 


- 


85°99 
86'60 
89:70 
9924 
| 9620 
| 9770 
12506°51 
087 
1150 
16°5 
1705 
1855 
190 
21:15 
2245 
23:25 
251 
26:79 
2950 
3228 
3295 
354 
38°8 
45:02 
53:33 
66°50 
7199 
1350 
90:75 
99:03 
1 2600°49 
09:39 
1850 
20:87 


me ad al 


21, Sol, Vera 
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Exneru. Haschek, Die Spektren der Elemente Bd. III, 


82:45 


NDHRkHRHHAgpP$ HH H- N OH ODRDNDHHAH- 


der 


EEE 


> 
la 


en 


—- 
> 


ee 


U SO ELBLEESUENBUE „zu 20 us 


—-” 








Cu Funken | 
XX. Cu. Kupfer. || 
Ältere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. | 


K. Akad. der Wiss. ın 





++ 


eier 
2 


rs 


es 


De 


++ 4+ 





DD STD HAHND OD MH VrHP$B$ND NV HVPRHMHEADDHHDODODT OTTO OD Hm 





+ 

















































































































1 
1} | | 
| 
| | | | Funken Cu, Dy ns | Se 
|| 
a 314256 \2-- 345050 I\s+ Isrır2 1 Jasszs 245880 |14|298604 |ı |sosıon |ı |a13000 |1 
a. 4695 12-4 5489 |5- 912 2 4 549 76:16: 2 90:63 |1 8170 |I-+ 4075 
N 56:77 11 57:99 |2 3800:60 |1 74:7 9871 |1+| 9ıas |1 82:63 |1 4121 12 
a | en 75 [1 [50135 0450 |1-+ | 300255 |1 85:30 dl |, 4830 1 
a Aa ts 3 1-2 7 1689 4911 1 02:80 |1 8750 Il | 43:93 |1 
> : 5 400320 |1 4 34-55 8868 |1+| 0885 |1 8988 11 45,30 |1 
en SIE un en 263489 |1 0430 |1 93:20 |1 41625 |1 
m. 24.15 2 ı 88 |1 1 1362 |& | 00 276662 |1 05:02 |ı 93:95... 1 Au 
A | oe le 37 io+| 768 280044 |1ı+| 1519 |ı 9470 |1 4761 |1 
iM 51.25 3 “il 7 807 14 | 88 00638 |1+| 1579 |ı 95:17 |1 50:00 |1 
A 3580 |3+ | 2013 |2 |a12s50 |2-+ [510874 es ı le eh 
of 43:27 |ö-Hbr| 2439 |3 780 |2+ | 1216 ı, ee 52:39 |1 br 
En eur aa _ ar 3168 \ı+| 209 |ı 98:67 [1 53-40 |1 
= 240 [1 es 9:65 |2-- | 5343 3624 |2 3050 |1 3101-01 |1 543 |1--br 
AM 6615 12 a | Ä 4907 |1+| sres |ı 0202 |2 547  |1-4-br 
1 68:40 |2 450  |1-+ | 75:30 |20r [520120 5333 | 2350 1 ee le 
ı 1408 |80-| 9927 |3-+ ja37834 |20+ | 1835 ee! en a 
N 742 |1 1360217 \8+ las [2+ | 2082 s00 14) 3840 la 03:9 \1 5764 11-4 
<i ee ae ae a I 7883 \1+| 43:27 |2 05.13 |ı 6061 |1 
Eı le ae Se 80:82 |ı 4356 |1 0579 |ı 61:12 |1 
m. | 007. |eı | 2060 1, | 0uss sr. 7586297 1 sis | 4200 1 0615 |1 62:94 |8 
SH 93:05 |2 er 8440 |1 4993 |1 0713 |1 6416 |1 
ei. ee le 2 | 8490 |1+| 5156 |ı+ | 0944 |ı 67:56 |1 
Mn a ee 85:60 ı 52:44 |1 09:89 |2 6793 14 
| | 1978 |2-+ 36:05 |2-- [4651:38 |10-4+r]540 br FE n 
‚ sg 922 Hy soıe I1+-| 5705 |ı 1040 |1+ | 6820 1-+ 
ı nee 90:86 |1 59:56 |1 1088 11+ | 6870 1-4 
N. re ee a 91710 |1 60:12 \1 1223 1 6 |. 6867 1 
|| 1930. s+ | 8600: I1' laroere ie "isses: lacl 290411 |1 60:75 |2 132 1+ | 10 |2 
en 1 58-60 \2 401. |1--br 0650 |1 6:50 9 13:51. 1 70:85 |1 
Ei. ae 6 14:06 [1 6229 1°. 1, 1400 1 71:60 |1 
m. el et 18:76 |ı 62:70 |2 1700 |1 7501 |1 
/l 7581 |1+ 7210 |1+ 97380 |1- 55:16 |1 a n oe 766 |ı 
( an een, 21’0b ll) 655 Bw. | 1200 Il | za0l 2 
JB | ' 9. bel 522 |1--br 3465 |1 69:03 |1 2215 |1+ | 80:80 | 
"a 9647. 11 18200565 \1 | 520. 12 br —+bı \ | BR 9. n 
Sl | | b115700:49 |8 3630 |1--[ 6980 1 29068 1.| 2205 I 
Mu 34024 |2--brl 34028 |ı 565 |1-+-br | 22° ; 2 | 
Be , 11H 1090 |2-- 4117 1 10:55 1 2310.11 8330 |1 
ee. a ee ee 4455 1] 7200 |ı 2499 1 8435 |1 
A | 159 187° |05209 0, | 05 a 4725 |1ı+| 7250 |ı+ | 2626 1-4 | sa90 1 | 
eo I) | 20:30 :|1 59:6 1—+ [49105 2+brl 3255 |1+ 1 13:02 11 26-86 1 8650 |2 
MM => Nat a 5018 1 73:65 |2 2753 |1+ | 8780 |2 
© Mi 
ll 53:83 |1 1525 14a] 2848 |2 88:80 |1 
m Sn AX1. Dy. Dysprosium. @ 62-49 |1 7558 |1 3030 |1+ | seıs |ı 
a Ä | | Altere Messungen: Fehlen. IB 64-86 1 75:9 se 32-21 1 29:90 
u | ı | Material: Dysprosiumnitrat von C. Auer von Welsbach. 68:75 I ‘ SE ; u na 1 > 
EI. | | Verunreinigungen: Nh? | EB et a ar 11 35.49 8 98-41 |1 
"> Linienzahl: 1464. I x 
5 & Il] 4 
MH 
| 




















































































































7 || BE 
1] 3 
IB, || 
||| 
A} | | Funken Ä 
| | | Funken Dy = 
IF |) 

I} |) 1 348965 |1 
EB ee ee | | ee er 14 
a 96:55 A 2 6081 |1 91:10 11 
im 7 |ı 60:80 [1 1282 |2 2..s 91:26 | 30 24 | en ja I 
=. 32014 |17| 6212 [17-| 1508 [1 ende 9295| 26701 6345 [2 N 
N 0175 |1+| 6485 J1+| 1640 |2 01 de 9315 |1+| 270 |1 63:99 |2 9425 12-4 
ee 0902 Et] 0850 12 1022 \2 an 9370 [3 2864 |1 6459 |1 9465 | 
ei re la 9 95:68 |1 30:89 |1 66:32 1 96-90 12 
al 0651 |1 6925 |1 19:99 |8 5911 |1 N ooacds ann 97-26 |1 
(N 0680 |1+| 6970 |1 22:00 [1 59:60 |2 9756 1 32:72 322 67:68 1 39799 18 
N 0724 |1 72:20. |1 23:10 |1 wor 9818 11 33:01°]2 6797 |1 ne 
0847 i+| 81 |2 24:36 |1 61'34 \ en 24:59  |3 6858 13. 99-15 | 
> 08:96 |1 75:12 18 2631 |2 a ne ee 85:35 |1 6897 |1 1350007 |2 
I ll 1990. 3 7605 |1 2660 |2 6309 i 2400-56 1 35:65 |1--| 7001 1 00:68 12 
E. 17 | 7690 |1 2720 1 Sn 01:43 1 36:03 |2 70:32 1 | 0164 &]3 
a. 12:81 11 7850 |1 2746 |1-+ 65°20 a 09-14 1 3623 12 1122 |3 02:01 |1 
ss. jenes 1 | 7060 1 || 304 |ı ah 02:90 |1 3716 |2+| 7170 j2F| 0230 j2+ 
<a 1532 |2 1985 \1 a ls 03:02 11 37:75: |1.4| 72:37 .|1 0350 137 
Sl erre 8 8022 |2 3136 |1 Sn 03:40 |2 39:08 |3 73:05 |1 03:90 |1 
/ 1750 |1 8180 1-+-| 3322 |1 a0, 03:59 19 39:50 12 13:80 |2 04-69 |3 
Sa 20:60 |1 8291 |3 ee a 0510 |2 4071 13 1440 |2 0561 12 
m. ‚21.63 [2 8449 |1 3430 |1 ER 05:79 |2 4112 |2 1483 |1 06:00 |1 
m 2342: |2 | 8510 jı | 3860 |ı nee 0295 |2+| arso |2 | 7555 I2+| 0699 a 
All 2525 l 8810 |2 3498 |1 63°74 r 0730 |\2 49.702.112 16:50. =1 0920 .12 
N 610 |2d 88.80 11 35:60 |1-br,d| 70:26 07:90 3 4364 11 76:80 |1 09:62 1 
N. 26:50 |1 8950 |2+| 3600 |1-- ce 08:30 \2 so a |; 
MM a ae || aeeo dası |.0r0o Ma 11:89 |2 | Bo | ee |; mir 
6 29:10 | 60° 47: 7840 |1 1150 1 
MW 29:50 |1 9479 |1 a7 | | Br se en ee 1181 |2 
> A 30.09 |1 9510 11 38:40 |1+ ln 1140 |1 491 12 7990 |1 1435 |1 
/M 2a | Dosı Er) Den a 11:65 |1 48:24 |1 8055 |1 1524 |1 
ee. 32:76 |1 Ne ee ls 12:60 114+-| 4864 |ı 80:92 |2 104] 2. 
Am 3465 |1 2 er NE 13:90 13 50:05 12 81.30 |1 18:44 11 
IN. 3675 |2 9930 |17-| 4460 |1 Diele 1493 12 51:20 |1 82:21 |2 19:96 |3-+d 
| I 4097 |27 | 330105 [1° .| 4546 |1 la 1540 |1 5185 || 8291 1 21:30 ° 13 
m 45:24 |2 0330 114 | 4792 |4d a 1730 |2 5468 |2 8427 |1 2308 2 
MM 48:50 |1 Do ee ale 1828 [2 Bet | 8476 |3:° | 2420 110 
Mil 49753. lız 10 ORT ls: a I 2 19:78 . |3 56:69 13 8554 |1 24:80 |2 
 Ääiı 51.42 |3 0489 |1 4953 |1 84:30 ie 2915 | 528 |] 8606 11: 9-12 12 
m 52:00 |1 0560 |3 50:79 11 a, 2095 11 773.201 87:35 © 1 25:92 |2 
MW 5232 |1 06-40 |2 51.10 |4 86:71 e 21-4622 58:12 [1 87:74 12 2675 |1 
MN 54:02 |1 0696 |1 52:33 |1+ 81.08. n 21-83 11 5912 [1 88:48 27-4 | 2005 31 
> 5460 |1 | 0895 |5 A 25, 3221-1 59:50 [1 ‚slsealner |; 202021 
m 56:37 [2 10.00 |1+| 5335 |1 le 
$ | 

| 

ıl 

|) 

wel 

| 













































































Funken 


352820 


28'66 
2912 
3070 
31:88 
3269 
3391 
3460 
39:13 
3621 
318l 
38:70 
3950 
39:80 
40:85 
42:00 
42-48 
42:98 
43:84 
44-35 
44-47 
45-10 
45:50 
4590 
46-99 
47:69 
48:32 
48-86 
4937 
50-35 
51:29 
5174 
52-15 
5334 
5499 
5611 
57:77 
58:34 
59:42 
60.30 
6055 
61'537 
62'386 
63°30 
63:83 
6437 
6470 
6585 
6624 


PHHH DOM mM OO HH DDP DOW DHHDDRHH 
| 
eis 


d 


er) 


356703 


68°20 
68°55 
69:82 
71:13 
11:82 
1281 
15:22 
13:99 
74:30 
74:75 
16:31 
7702 
18:09 
1874 
19:02 
19-30 
19:60 
8020 
82:18 
84:59 
85 20 
85.89 


. 8630 


8751 
90'22 
90:82 
91'55 
91:98 
9230 
93:30 
93:85 
94:35 
94:77 
9521 
9545 
9621 
9664 
9745 
98 09 
98°45 
93:19 
99:63 


360049 


01:06 
0155 
02:99 
03'33 
04:49 


— 


Dy 





360500 


0530 
06°27 
07:05 
0740 
0785 
08:25 
0942 
10:98 
11:54 
12:09 
12:90 
15°'26 
1423 
1485 


als 


15'535 
16:24 
1655 
17:38 


11:89. 


1829 
18:66 
1963 
20:09 
20:32 
20:75 
21:30 
2170 
DD 1 
22:91 
24-40 
25:14 
2587 
26:50 
2694 
27:30 
21:64 
23:17 
23:87 
29-59 
80°39 


31:29 


32:89 
3320 
3391 
3440 
35.00 
3940 


OHM OH DD HOUSHHHHHHmHpBHHrHHrHHH DH NND DH DOM HHHHam m 


—- 


+ + 


- 


+ + + + 


aa 


3636°40 


3744 
38:69 
39:08 


40:00 . 


4040 
40:96 
41:25 


41:98 


4284 
4407 
4555 
46:04 
4675 
48:51 
49:00 
50:17 
51:27 
5347 
54:34 
95'02 
5580 
56-11 
56°66 
5701 
57:97 
5830 
58:80 
59-45 
60:09 
6040 
61'22 
61'40 


6190. 


64:80 
65'35 
66°48 
67:08 
68:70 
69-02 
70:10 
70-61 
1181 
12:44 
12:83 
13:30 
14:21 
74-60 


17579: 1. 


HHODNDUHHHNDHOHDONNDHHHHHHNDDHHHH HH HD BHNDNDHOHRHHHmHDWM 





+ 


+ 


< 


2 


+ 


++ 


3616'15 


1671 
TT-Al 
78:20 
78:66 
79-40 
80:02 
80:75 
82-10 
82-70 
83-19 
83-54 
84-54 
85-01 
85:93 
87-07 


 88°50 


8920 
8976 
90:51 
9076 
9140 
94:08 
9452 
94:99 
9579 
9630 
97.09 
9745 
93:30 
99-14 


370070 


0172 
0217 
03:00 
0373 
04:00 
07:55 
07:72 
08:35 
10:20 
10'86 
11:79 
12:25 
12:99 
13:99 


14:69 


15-00 
15:44 


—- 


371572 


16°61 


17.08 


1820 
1880 
19:54 
2174 
2455 
2554 
2609 
2666 
27:12 


‚ 2810 


23:86 
29:30 
297 

3075 
31'25 
3153 
5228 
3415 
3448 
36:06 
3848 
3872 
3948 
39:97 
40:20 
41:05 
41'530 
42:00 
4240 
4317 
45:19 
46:48 
48:00 
5048 
51°92 
52-95 
53:65 
53:92 
54:89 
5527 
Db"DD 


55.90 


8671 
5720 
57:50 
59:10 


4+ ++ 


375945 


59:82 
6020 
60:98 
6240 
62°89 
6441 
6497 
69'530 
61:75 
7034 
7078 
7121 
1318 
1345 
74.90 
77:07 
77 60 
73:10 
79:39 
79:87 
8045 
81'635 
8250 
83:03 
8370 
84:09 
84'850 
85:56 
8651 
87:36 
8859 
90:12 
92:01 
93:65 
9448 
9554 
97:07 


3802°08 


02:90 
03'25 
0430 
0644 
0776 
08:10 
0921 
09:60 
0991 


1045 


SERDBDRRADDEDRADAEDNDHEREOOGADNDHHRHHHN 


HH NDDHHNDHEDNDHNDHHRHRHHrHH 


+ + 


+ + 


oO 


381242 


13-81 
14:72 
16:33 
16:90 
17-55 
18-90 
21:92 
92-75 
25°78 
28-34 
28:62 
29-60 
29-78 
31.20 
31:79 
32-49 
33-00 
34-71 
36-62 
38-01 
38-84 
39:97 
41:03 
A148 
42:12 
43:13 
44-40 
46:50 
47-16 


4953 


90°65 
53°19 
5504 
5580 
99:36 
62:82 
6420 
69'62 
6670 
68:00 
68:60 
68:97 
69:30 
6954 
70:02 
12:24 
7420 


1664 


Funken 


DSB RBRBEBEREERBRR FR FED BO DD A HP HR BHO DD DNDENDDDDRFHED DIE 

























































































5 
|| 
1 
7 | 
| | | Funken w 
| |) Dy 
| | || Funken Dy 
| IN n 1 
1} ||) 31:15 455980 
I} | Beyer 41648 |1--br,d en Au are 6530 |? 
Bl) 3878-10 395323 |14- [401402 a 65:53 el 36:77 67.29 |1 
I ||) 79-21 54-64 ee 1 99:03 11-4 66:94 | + a ne: 44:75 73-18 Dar 
ll 90- 5736 |1 17.94 1 Ä 69:45 1:11. 95 | 34 7679 ı1 
ll) sn 57:90 13 10602117] 01:56 San nee |. Ds Ei 7799 \3 
u 91-15 59:49 |1 19:72 ae a SE 49:89 14 81:62 |1 
I 99-01 8980 |1 21:06 9 92 00 |1 | I 14 8579 |2 a =] 
Il 9550 | |. Per et! i 8050 |1+ a {bil 60:05. 11 86:20 |1-+-br 
|) 9701 |1 638% |1 24:60 DE 81:03 12 I a nl 
|| I 98-70 IC 64.85 1 2581 06°85 1 A 82:55 12 2 1 de 68-07 1 8685 I1 
|) 390256 |1 65-25 |1 27:98 en ch 83:87 |3 nen 68-31. 12 88.11 |2 
I 0436 | 68:53 |15(Ca)] 28:53 Me 86:99 |4 re 11:31 \1 8953 .]B 
|) 06:00 .|1+ | 7011 jı+ ee 91:10 I nt 2 1 76j8tect ee 
|) 08:13. 3 11- 11.301 5 2 9181 1 77:69 |1 : 
IM || 1 7340 |1 96:48 \ 9819002 89-538 |] 97-67 Sl 
Ill ir ia 13:95 as 28:00 : 420151 2 a ar 84:58 |1 1600.06 ka 
Be 7516211 | Ei 0242 | Ag dd 
>» 1181 |1 7753 |1 46:17 2840 0585 |1 61:50 00:65. |1 1190 11-4 
5 ll 2 | 1.961 a ; ee 9 06:71:12 a | 9932 |] 12-47 1 r 
m. 03 11 78-72 110 48° Dora 11:41. 1 | a 1365 |1- 
MN une 2 49:00 |1 ee 11:90 |5 N 9430 |1 1500 |1 
na. 1572 |3 8381 4 Doro: oe 1532 |3 a; 4500-11. |1 17-45 
Ss MN 1 8438 |3 55°30 [3 18:26 13 AB 20.212 1,2 
N 1815 |ı + | 8484 |ı 2 en 2129 |3 oe 082 |ı le 
m. | 8723.21 8196 |2 2533 13 | an | 22:56 
u lan | m | a |ı an ae | un: | 28 4 
“ei | 90:50 |1 öl: i 33:14 |1 Rt 5.2 24°60 
- DDR | 529 |1 39:66 |ı | 84.48 |1 0 9 18 
nn Ä br| 9092 |1. 68291 = 3770 |1 | 231 28:29 |2 
4 | rt L | 91-49 5 66 . : Ir n E 5 38:60 |1+ 2 2 ; ar 1 29:25 as 
All i OR 68° | 40.04 |2 13 19 3170 
/’M 2460 |1 El 3:67 |1 43:24 |3 3:55 |1 9514 |2 171 ah 
CM 35 I1+ 95:90 |1 6 Tr f. 48:24 | 4355 |1-- Dh 18:70 |2 35 
‘(hm 2385 | 918 11 6990 |1--br| : 4620 12 4496 \1-E 9625 |1 | 5 3640 |1-+ 
nn a Ä 7025 |1--brl 4728 |1-+ 46:08 12 440025 |1 Le 3730 11-4 
N 32:32 \2 98:80 |1 17280 |1 DE 4751 |2 a, 780 3778 |1 
mM 3619 |1 400003 |ı 13:30 |5 De ee ee | 
| | et we 14 oh le ee Ne ara. a 
m | 2 74: | 56:49 |3 aR. AT: | 
= | 3684 |ı1 0235 |1 = 55 1 ai | 0959 |3 38:90 1 | Ä | 
mW 31709, 0447 | TS ER | 9655 |. | 57.87 |1 2 4962 |2-4- | 
FA. : | 1 41'855 |3 = | 
(U H ı 98-20 92 > d 06:01 1 1815 10 5715 1 Sr 58-75 1 -- 1155 A551 9 50'835 fi 
> Mal Ä 1-4 = 18:24 |%\ 2 73 |1 
a 39:79 11:7 0626 Iı 8199 |1 98:00 6598 |1-+ 51:05°2 1 51'7 
i | | 4090 1 —- 0795 1 8535 1 =iE 1 66 70 l 20-50 f 56°64 > Hi 
I | 10:25 |2 85:52 |1 350 6975 [1-4 h 770 1 53:60 [1 
| 0. 11703 8736 12 5947 |1+ oe lol | us 
=. 12:00 |1 8798 |1 60:57 114 7102 |14+ 27:01 | 
m 4706 12 70: 63:55 |ı 
Hi 5051 |3 1300 |1 .91:70.::42 | | 
' | 


































































































| 
| 5 
| 
Funken Dy, Er Er Funken 14 
465559 |1- [469454 |ı 475688 |1 482678 |1-+ 239175 |2 3546 |1 253507 |1 262651 |1 
56:10 |1 9541 1 6020 12 2734 |1+ 921. Id: 36:56 |1 36:9 :|2-- | 330 1-7 
5766 |14+| 9891 |3 64:60 |ı 2930 |1+ 93:20 |2 3950 |1 3903 |1 ee un 
59:30 |1 470150 11+| 6985 Jı-+ 29:90 |2 9337 |2 405 |1--br| 41:09 :|2 3715 |1-- 
5970 |1 0287. E11 7100 1 3360 1-1 9375 |1 413 |1--bri 4480 |1 37:60 ı|1 
60:99 12 03:65 |1 215. 1-1 33:97 |1- 9520 ı|1- ler 46:06 .|1 37:89 .|8 
62:90: 1.-- | 08007-773580 11-1 A06B IE 9552 |1(Fe) | 4854 |ı 4737 |1 39:98 |1 
6330114] 0940 |ı 145 I 42:02 9 359 |2+ 44:63 |1 48:72 |2 4076 |1: 
64.84 |3 1271-11-21 78:00 1 43:65. 11 96.52 |5 455 2 br| 492 1 42 ler 
6671 1 18:00. [1-23 75:99 °]1 45038 |1- 9738 |1 46:93 |2 90:80 | 1-- 48:0 1 -L- 
68:00 |1 17.10.0201 8 7605 1-1 5645 |1 97:69 |1 4645 |1 52:63 |1-- 49:7 Tel hr: 
6838 |ı-| 2125 |2 8125 11 6824 |ı 98:31 |2 50.97 11-4 55:06 |2 5154 17 
6959 11 23:36... | san 80:38 11 99:00 |3 51:05 |1 57:38 |2 53:83 |1 
11:27 19 2648 ET | 8553. 17-1 8827 11 24022. 12 d| 5463 1 58:41 [1:1 54:21 |1 
| 11.74.13 2734 14 87-13 12 89:51 |2 0343 |4 58:61 |1 BL2r 2 SE 5712: 1 
| 7380 |3 28:55 la. 9240 0011 90:28 |ı 03:86 |1 58:17 11 61:8 22 59:00 |1 
| 7599 |1 32:04 \3 9780 |1-+ [492240 |1 04:68 |3 HB 6415 |1 60:15 |1 
| 7730 \1+| 83877 11-1 |480473 11 93:32 1 0579 |2 6085 |1 65.32 |1 617 ir 
| 19:30 11-7. |: Al:1521 2 | 0818 21 b755 12 06:68 2 6129 |1-- 1089 |2 6518 1 
| 8221 22 4170 4 | 1209 171 500445. >17 0713 |1 6148 17 129... 1- 6829 |1 
| 8395 |1 4323 |1 1920 |1 4280 |1 0745 |1 64:92 |1 732 |1+ 70:35 |3 
| 89-94  |3 46:00 |2 Sat 515970. 01-1 08:02 |3. 642 | 775... 11:05 |1-- 
| 92:89 |1 Bau | De 93:02 |2 08:88 |1 667 (ker 188 EL 12:34 |2 
| 9385 |1 5520 |2 6918 |1 7003 I|1-+ 7969 |2 7375 |1-+ 
I) 0944 |1 138 1-+ 80:16 |2 75:49 |: 
| 1061 |4(Fe) | 763 11-4 81:70. 1 767 1 
I 1148 |1 7:2 24 86-40 |1 78:0. 1 
| XXI. Er. Erbium. 1212.01 79:02 ae 86:86 |2 78:68 1 
| Mm . Fehl 1237.11. so85 |1 87:16 = 79:63 |1 
) See 131371 8242 011 SsgE u. 80:30 |1 
| Material: Erbiumnitrat, dargestellt aus Erbinerde von Prof. P. T. Cleve AA 85:66 |3 89:7 = 82-42 |1 
A| in Upsala, auf Gaskohle. 1523 |1+ 8827 11-4 90:88 |2 8280 1- 
| Verunreinigungen: Ad, Nh, Tm. I 1 3 SR au 3 2 : 
l 2: ar 17: 1 3° 1 4- 
| DinIep aa. 788 18:50. 1 |2508983 11 | »ıs |1 88-47 |1 
|| 19:89 |3 0494 |1- 95:07 a 90:03 |1 
| 2277:76 |1 2346:7 . 1 236409 |1 288141 \3d? 2035 12 0793 |1 26011 |1--bırl 92:88 |3 
I) 9634 |1-+ 49:33 |1 65.48 1-4 8186 |1 22:61 |4 08:75 |3 B1:63: 211 93-49 |1 
| I) 3311 |1 5315 |1 6771 1A 82:20. 1 23:67 | 10:70 |2 01:83 11-2 97:03 |1 
mW 23:75 O1 5430 1 70:46 11 82:79 Sl 2425 |1 1300 |2 0223 |ı 98-48 15 
| Il) 2631 1 54:62 11 TEA ed 83:40 |1 (Fe) 2515 |2-+ 1465 |1 03 2 2701.37 | 1-4 
N 28:08 |ı 55:64 |1 12 83:99 |ı 2630 |1 1508 11.1 05:05 |2 0184 11 
. I 295 |1--bıl 56835 |1 7458 |1 84:23 1 2668 |1-+ 1952 11-4 1465 |1 0411 |1(Fe) 
mi 31.92 |1 5714 |2 7562 11 8673 |1 2715 |1 20:93 [1 169 |1 07:07 |1 
m 3460 |1-+ 58:81 |2 Ro Tb] 87:30 Cd 97:39 |1 24-46 |2 18:95 |1+ 07:5 IE 
m 3843 |1:° | 5942:02 195.2 8770 |1 2845 |14Fe?]| 2605 |1-+ 2123 1 0980 |1-- 
m 41:88 1 6134 |1 7792 1 88-30 |1 31:2 el 1.208719 21.82 1 11168 11° 
f |) 45:23 11 + 62:2 0.11 78:98 |1 89.90 |1 31:67 12 3110 1 2420 |1 1220 |1° 
a 457 ML 63:80: |1 809 114 9025 1 3250 1-4 32115.:12. 94:38 1 1273 | 
| ll 

























































































Funken Er 61 Er Funken | 
ERROR N rn NERV ESIE ERBE: 
[271346 |ı 27763 \1-+ [287495 |1 2959.00 |I-+ 304941 |1 |3lıreo |1 316466 |1 323028 |1 
1575 |1=+ 79:06 |2 rss |1 6022 |1 50:18: 1% | | 18AHL | Lot 65:6. 14: 30:73 |5 
16:64 |1 7943 |1 78:7. det 6265 |11-+ 5110 1+| 1895 |1 6645 \1+ 3143 |1 
19:50 |2 19.72 © 790 |1-+ 6883 |1 539 1+| ı9ı |1+ 62 321 12 
2125 |1 8130 11 1935 1 6400 |1 5453 |2 90.85 | 1 69-43 |1 344, 1 28 
21:66 |1 81:76 1 1H- 7950 |1-+ 64:64 |3 55.05 LE | 915 114 71:38 |1 3553 |1-+ 
2332 |5 228 1 8312 1-4 6599 |1 562 Jı--| 2200. |1 71:68: 3695 |1 Im 
94.52 A 8325 |1 862 Aah 6630 |1 6145 |1-+-| 2280 |5 7248 |1 3810 |2 
2628 |1 8385 [1 872, 1 | 6805 a 6185 I1-+| 2320 |1-+ 12:80 |1 40:40 1 
2910 1 85:08 \1 8825 |1 6852 |ı 62:98. me] 097 2 1er 7300 |1Im | 4064 |2 
3047-211 8620 |1 93:60 |1-+ 6887 |1 6347 E21 2500: |! 7500 |1 41:68 |1 
31:55:11 | 8749 1 94:03 a | ZI IE 65:10 .nERAL 95098 |1 75.65 |2 4342 |1 
32:25 21.- 8779 |ı 96:05 1-4 zus ge 66.34 |1 2576 |3 7035.10 43:60 |1 
33:15 1 92:62 |3 96:70 |1 125. ge 67:63 |1 ar 18:7 1 1- 450 A187 
36:4: dal 93:93 |1 97.07 12 7385 It 69:34 |1 31:37 |3TIm 797 ,12-+-(Ca)] 4635 II 
369: Uli 9784 97:62. |3 7461 |1 104 = 32:17: |2 81:83 |2 48:60 |1 
3780 |1 98:15 |1:+ 1|2903:60 |ı 7580 |1 _ 70:89 12 32:64 |1 82:07 |2 49:48 |2 
381. 1] 9961 04:58 |3 833 |1+d 72:64 13 3291 |3 83:55 |2 50:00 |1 
38-58 12 280361 |1 06:63 IST 83:95 |2 732 |1-+]| 3401 |1Tm 8536 |1 546 |1-rbr 
39:31 |4 04:43 |1 09:70 115 866 |1-Fbr | 73:48 |1 35:721 1 86:97 |1 9595 |1 
45 |1-+brl 0599 |ı 1048 14 8943 |1 7836 |1-+| 3640 I|1 8790 ı1 5651 |1 
435 LE 06:75 I1-- 10.95: 2 89:69 11 78:97 |4 369 |1-+ 92:78 |2 579 11-4 
44:24 |2 1894 |1 1572 |ı 9461 |1 81-5. Ei]. 37:95: 1 94:2 : |1-F% | | 58:23 1 
46:15 |2 19:95 |1 190 956 1-4 82:22 |3 38-60 |1 95:02 | 12528 1 58:67 8! 
48:93 |1 2030 12 194 1 965 11-4 8415 |3 40:82 \1 9543 |1 5926 |4 
5100 |1 224 9333 1 981: [rt 87.20 jetz] 41-952 95:8. 8: | 1er 6155 |1-+ 
51:64 [1-4 2443 |1 2681 |1 3002.53 |8 879 |11+-| 479 l1+ 9875 1 -+ 6183 |1-+ 
52:8: a 249 Sta22.d] -2744 A 0280 |2 88:87 |1 42-93 |1 9915 |1 62:99 |2 
83:0: Zt I 28:00 1 2781 |1 0525 |1 8915 |1+ | 4336 |1 320069 |2 6340 |1 
53:36 01 3046 |2 28:38 [1 08:3: TEE 89:90 |1 44-44 |2 0243 |1 63:66 |1 
5506 |1 313. 0 28-49 |1 1133 1 90-68 44-60 |2 02:98: [1.409 | | 6498 15 
5574 |3 3318 1 2935 |2 1264 |2 933 Im] 1462 "IL 03:55 |1 6681 |1 
5625 |1 340 Ml-bel -317 (|ihbil 189 NEhr 9385 124] 467 [1-4 04:08 |1 6750 |4 
59:30 13 38:82 |2 326 1b) 1547 39 9475 || #85 |1-+ 04:66 |1 69:00 |1 
6201 12 40:98 |1 3338 |1-brl 1698 |ı 959 |1 | 5065 |1-+ 0527 |2 69:14 |1 
627° a 41:47 1 3467 1-4 1785 |1 99-30 |2 Sir 1 Ten 0742 |1 69:59 |3 
6350 |1 4544 |1 36:10 1 199, CE 99-71 13 52.49 |1 0817 |1 72:07 191 
6452 |1 4594 |1° 336 1--brl .205 11 3lo281 |1 5440 |3 0850 |1 17328 |1 
6575 \1 163 Sb 4 20:8. de 04-56 |1 Ber 11.44 | 73:60 |2 
66:48 |1 48-44 |1 4180 11 + 92:90 1 04-9 |1+]| 5700 |1+ 14:58 |2 74:54: FRE 
6741) ide 48:97 |1 42:34 1 26:05 \2 05:67 |1. 5750 |14+-Tm| 1578 |1-- 1495 1 
6.07 ul 50:76 |] 45:36 \1 27938 |1+ 0691 |1 5765 |1-+ 1910 | 1e- 75:60 1 
6885 |1 0991.00 46702: 19 2840 1-4 0830 |1 59:10. .|1-F 2087 12 7586 |1 
6955 |1-+ 58:68 |1 48:89 |1 31:42 N 11-01 |1 59:3 1 21:79 11 76:96 |1 
70:14 |2,. 59:43 |1 4933 |1 36-34 |2 12:07: : 822 | 59002 12° 2345 |2 7789 |1 
| 1398 ler 5994 |2 51:38 |1 3840 |1-+ | 1365 |1 60:33 |1 243 |1-+ 78:38 |2 
cl 144 1-4 .| 6933 |1 aan) an 49:8 TE br 1521 |2 6047 |1 2640 |1 7951 |4 
Bi E72 | 72198 91 5655 1 ATID 11.2 15-62 |1 6151 |1 2732 |1 80:42 13 
m. 59 ur | 73a | 5008 1 4852 14 1704 |1 68:38 |1 30:07 |1 83:57 |ı 
| 

















































































































a u 
| | I Funken Er 62 63 Funken 
1 3337.94 |2 338427 |1 3431'25 | 1--d 3489.53 3538-65 3588-43 |1 362815 |2 
2 |) 381 |1+ | sa |lı 3327 |2 90:24 39:63 ss85 |2 29:07 |1 
2 |) 3928 |1 8526 |8 3648 |1 90-36 43:16 8901 |1 2955 1 
u 40:19 |2 8657 |1-+ 37:15. 12 92-70 44:5 8937 1 3000 |2-+ 
I IN 40:66 \2 8974 |1 3845 |1 93:35 47:70 8950 |1 30:18 |3 
11 IM Ad AI4Ar. 1 8990 |1 38-56 |1-+ 93°86 48:40 90a! 3040 |2-+ 
| 42:00 |2 9216 |5 41:29 |3 94-30 4971 9215 |2 3220 |4 
u) 4229 |1 9318 |1 41:64 |2 97:02 50:01 9321 lo 3292 |2 
ui) 435 |14 93313. |1 4932 1% 97:18 50:37 9405 |1- 3369 |8 
MM +1 4886 1 93:70 |1 42:49 |1 98°9 51:03 9425 |1-+ 3481 |1 
Il |. 4452 ..|1 94:27 |1 49:76: [1 99:29 |1 5144 952 1-4 3546 |1 
e. 4493 |1 9453 |1 43:46 |1 3501.31 |1 5195 9562 |1 364 1 E 
Bi | +I 4563 |ı 95:03 |2 43:87 |2 | 02-95 |1 5244 95:96 |1 3730 |3 
Bi | 4619 |3 9545 |1 4652 11 | 0354 |1 53'33 9635 |1 ss83 |1 
hl 4650 |1 9624 13 47:00 1 | 0420 11 5445 97. 00= 1 3920 |3 
IN ll 4712 |1 94:01. 12 47:68 |1 04:66 |1 54:81 98:99 |1 4002 |1-- 
e. r 41413: 12 dl 9065 1 4821 |2 0524 |2 56'98 99:60 |5 41:42 |4 
|| AS0r 1 9820 |1 48:72 |1 0765 |1 5795 99:93 |8 42:07 |1 
u |) 4820 |1 98.44 |1 51-34 1-1 0780 I1 58.16 |2 3601.68 |1 43:80 |1Im 
| 48:92 |1...=| 991 ı |1-INhl 5944 1 0853 |4 58:86 |1 04:83 |3 4420 |1-+ 
> =. |; 90:23 83 340136 |1 53:06. 1.3, 10:97 |1 60:05 |3 05.01 |4 4485 |1-+ 
ll 8044 |2 0199 |4 5805, 12.052. 17 614 ı1 06:15 |1 4555 |1 
| 5150 |1 03:00 |1 53:81 |2 1286 |1- 6205 |1 0718 |1 46:10 |8 
u 56:39 |1 0383 1 5615 |2d,Nh 182 211 6273 |1 OTat 1 46:96 |1 
u 60:6 = |1=brl 0210. 1 BEE 15:06 |3 6356 |1 0829 |1 AT-8T A 
ıl 6122 12 07:96 |1 57:40 |2 16-15.;| 1 64:05 |1 08:99 |1 4193 14 
N I 61:85: 2° ; 0862 |1 5883 |1 4 1683 |1 646 1 096 1 491211 | 
I 6279 |2 Tm?l 0883 |2 59:00 |1-+ 1209 1 66:02 |1 116 6% 49:4 2.121 
Hl 6426 |3 09:40 |1 59:52 |1 18:03 |1 66.61 |1 25 50:58 |4 
| 64:63 |1 1001 12 61-55 |2 1832 |3 67:70: 1 134. 1 51:90 |1 
Be 6649 |1 12:05:11 4 62:36 |3 1928: 11-1 688 1 1475 |2 52:10 11-4 
m. 66°86 |1 1355 |1 64:67 |2 20:19 |2 6940 |1 1617 |1 5274 |3 
/M 6786 1 13:84= 1 69:24 |1 2088 |1+ 70:90 |1 1670 [8 53:05 |3 
(MN 68:22 |4 1493 |1 69:90 |3 2413 |1 7185 |1 1720 |1 53:76 |1 
Mi 6918 |1 1626 |1 71:08 |1 24:70. 1 12:30: 1 1792 |5 55:91 |1 
ı +1 6976 |ı 1665 |1-+ 7127 |1 25:06 |3 7326 |1 18:46 |1 56.54 |2 
u | 7075 |3 1041.39 71:90 |4 2667 |2 71405 12-4 19:02 |3 59:00 |1. 
| +| 7291 [10 17:77: |2 7412 |1 2695 |2 7488 |1+ 1954 |1 59:28 |ı 
ul =. | 73:80: 1 2010 |1 743 |1--br | 27.29 |1 15:9 | £-chrl 20:06 1 59:70 |1 
BE 1434 |3 20:34 2 7486 |1 2860 I1- 7645 |1-+ 20:30. |1 60:95 |2 
m 17624 |1 21:20: 1 78:10 |ı 30:48 |1 1455 1 2107 12 6217 12 
il 7714 |1 2202 | 79-56 13 31.41. [20% 80:69 |3 2143 |1 62:70 |1 
MM ri. Tess La 23:00 |1 80:61 \3 3485 |2 8346 |1-+ 22:30 1 6459 |1 
| || +1 7915 |ı 2475 |1 82:8, dl 350 |1i-+ 8531 24 2330 |1 65-05 |1 
Bi 8125 |1 2524 |3 Tm | 8471 |2 35:66 |2 3591 |2 + 2442 1 6541 |1 
m d. |: 8149 501 >11 85-05 |1 36:13 |1 8678 |2 DATA 1 6597 11 
m 82:24 11 282 |1-H-Nh| 8534 |2 | 3633 |1 87a 1 2540 |2 6823 |1 
MW 83:06 |1 28:52 13 86:03 |3 r 36:70 |1 87:38 |1 26:51 |2 68:69 |1 
ma 85:87 1 | 3004 |2 86:99 |2 TAN 8790 |2 26:99: |2 68:80 [1 
Il 
IN 











































































































Exner u. Haschek, Die Spektren der Elemente, Bd. III 





Funken Er Er Funken 

366917 =.32 1871645 [15.180577 2.1122. 13837:58: 11 391263 |2 3982.46 |2 1407417 |2 419500 |2+ 
ds: 1 17:37 |2 5930 |1-- 3781 |2 1926 1 83 12 7810 1 98:86 |2 
1321e|2 18:05 |2 59-47. |1 38:35 12: 15.88 |1 83:77 |1 8143. 18 420010 |1 
7533: |1 18:4 61492 15 (Ti. | 1385 21 =E 16:64 |1 8435 |1+| 8779 |3 00.82 |1 
7594 |1 1944 |2 62:05 13 40:88 |1 1736 1 87:77 1 903 Tel 01401 
1665 |2 2057 |1-+ 63.392: 1 41:68 |1 1822 |1 sec 94:35 |2 03:89 |3 
7815 |2 21:62. 212 Ba 4190 |2 1852 |ı 89:53 11 94-83 |2 05:49 I T=F 
79:03 |2 23:78. 12 6520 |1 4713 |1 1873: \1 99-37 |1 970 (2-+br] 0620 11-4 
139727) 2409 11 6652 13 4746 |1 22:05 |2 9818 |1 98:26 |2 11:88 |3 
8225 |1 2459 |4 6790 |2 48:16 |3 Tm 03:97 1 9931 |2 1410072 1A 18:59 |3 
82:86 |3 2505 |1 68:94 |2 4915 |1 2977 11 [4000-58 |2 040 |1-+ 21:20 |1 
8418 |1 2518 |1 70:05. |1 50:36 |1 3153 01:74 1 0415 |1-+ 2159 |1-+ 
84:44 |3 2550 |1 71.26.12 5340 |1 31-70. 11. 02:85. Kl7= 1. 206.02 2.2 23:88 12 
85:03 [1 269; ITAEI 79:68:12 54:6 11-8 32-46 |4. Be 06:80 12 28:05 |1+ 
85.32: 2815 |1 7580 |4 56:11: 11 37-18 |8 0470 I1 0877 |1+ 28:80 |1-+ 
8578 1 28:98 |1 To 58:55 |3 ee 0810 |4 12:80:13 30:36 |3 
8724 |1 2369 15 106: 2 6326 |1 38-80  |4 08-31 |3 16°00 |1 32:20 ds 
8790 |1 3080 |1 78:46 |2 6496 12 391 |2-+ 0930 |3 1649 |1 3330 |1-+ 
89252212. 3145 |4 1928 je 68:35: |1 39:50 |1 10:69 |1 140221 322 
90:46 |1 3195. 12281 79:97:28 70:50 |1 43:33 |2 1276 |2 20:99 |1 34.92 |2 
97:55.22]1 32:94 19 8120 |3 12:302 | 225 44:56 |2 1313 |1 256 36:00 12 
92:80 |10 33a 8370 |1 80:85 |3 14-82 |1 14:55 12-1: 98:89 11 37:09 |1 
9495 |1 3427 |2Tm| 8404 |2 SD il A656 EL 15:73 |3 317021 38:53. | LE 
95:26 |2 3460 |2 86:36 |1 8734 |2 48-20 1 1748 41 35:88 1 42:30 |4 
96:02 |1 34:12. 19 87:00 |4 8750 Iı-+ 505 1-4 12:74 11 3645 |1-+ AAO a LE 
9640 3 3580 |4 8758: ;|1 8529 |2 51:63 11 18:60 \1 38-52 |1 52:10: |5 
97:06 |3 39:63 |1 88:03 |3 89:16 |1-+Nh 56:59 [1 20:66 |3 38-90 |1 53:70 |1-+ 
97:82 1 40:43 |8 90.1.3, Fe 90:00 |2 Br56 |2 2172 |1 3975 I1-+ 5445 |1-+ 
3830-71 4125.19 90-422 1 90:827 14 5824 |2 2217 14 4185 |1-+ 5525 |1-+ 
9858 1 | 4280 |4 90:69 |1 97.2.8 2X:prNh | 60:03 |1 279 |1-+| 4310 |5 555 I1--br 

370002 |1 4572 |1 32003: |1 32:51:11 6 3265 |1-+ AT5 1 br 5645 |1+ 
00408 Tm| 4421. |1 92:00 |3 99:872 12 63-49 |2 3785 |ı Ası Fb 5795 1 
00:87 |3 4515 12 94:99 |1 94-8  |1-Ed 6464 |2 A202 50:32 1 618 |1-br 
0152912 Tm| 4524 2: | 95528 11 96:00 |2 6590 |1 1559 |2--| 5127 14 038 ehr 
0170 |2 4573 |1 95-91 |4 9642 |6 6649 |ı Au 1 52-44 |1 65:01 |2 
09:01:44 45:83 |1 9724 |3 9653 |38 + 69-55 |2 A849 |\3 52:95 |1 68:7. lt be 
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22°66 17.711 |3 28:08. 2= 7. Voss al 
29:08 1855 |1+| 2990 1100 | 095 !|1--br 
30:03 29:76 |1 32 oo 
30:65 sin 1 -| 383926 11. ana 
36-10 So ep ee, 
377 395 1 | 3508 41 7 1.1608 7 
38-43 3705 |1 37a, 0 Kor 
3934 3730 |ı 39:80. 79.71 Tess a 
40:10 4920 1 40:19: 127 1922 17 
41:12 Ana ei -Alis 9° | 21795. 18 
4240 5255 I1-4 41:88 |3 2405 |2 
43:19 5776 |1- 44:08 |1 2589 |1 
4473 59:51. 13 44-65 |1 2947 |3 
4580 61:70. 19 4537 |1 3080 [1 
49:27 6235 |2 4645 11 8255 |3 
50:00 . 62:83. |2 4135 ıl 3425 |2 
50:92 66:22 |ı 4356 14 | 3588 12 
5360 BT2C 1 5045 |1 | 3768 |2 
54:45 6840 1114| 5082 |i+| 3890 |2 
56:17 a7, oral 51:33. 1 41:00 |1 
57:20 7.07.29 5174 |1+| 4180 |1 
58:05 80:39 9 5245 I|1-+ 42.715 |1-+ 
59-38 side 53500 9: | A452 
60:90 82:03 | I I 5940.01 A555 |1 
6560 8303 |1 4 60:65 I1 4600. |1 
6675 854. 62:30 |1 4720 |3 
70:78 8554 |2 689. A301 2 
71.27 Sara | 60 He 
72:16 8818 |1ı4] 6950 |14+| 5399 |3 
13:54 8993 |1-+ 1125 |1-4 5615 |1-+ 

75:0 3316 |2-- 190 |1+-| 5726 |1 
76-11 gaass 1 | 00813. | 58:05 1 
17:22 93695 |1 1534 |2 8842 |1 
1777 99:80 |2 7680 |2 Don ul 
79-80 210290 9 |. 105 od ı 5948 rt 
81.52 ea | 755 | 6192 12 
8510 06:00 |1 80:04. 1121 6955 er 
87.10 0640 |1 sion 7: | os 
88-40 06:82 |1 8239 21: || 0998 29 
88:75 08:06 13 8402 11-4 649 12-4 
94-11 0874 11 8726 |1 | 6958 I1-- 
96:16 0920 |1 8817 |1 | : 7041.12 

4001°53 12.25.21 895 I|14+-| 7066 |2 
02:62 12:24 |2 92:26 17.12 0:00. 4 
03:89 | 1236 |2 9354 114-| 7322 |1 
0905 [1 1945 |3 95:54 |2 | 7505 11 
10:39 11 20:94 |2 96:35 |3 7554 1 


4833 













































































I Funken Bu Funken 
na | 427636 |2 | 484155 |ı1--|440313 |1-+ 1448575 [|1+ 456240 1 | 470460 |1-- |483050 |1 | 548885 |1-+ | 
il 50:1 | AESAL Le, 09090812: °70.,0858,00! 76322 1 10:00 1 348 1 pr sstons 1 /\ 
"<= wa |A 43:00. |1--| 0846. |2 8849 |2 Goa d 1935.11 -1 Sy aa lea 
a 80:50 1 4006117 | 00227 5: | 89210 212 6580 |1 1310 |1+ 40:7. |1-cbr) 7055 1 
MM 8090 |1-+ 41699 27 5 09502 |E. | 8345 17 6783 |1 13:78 |] 49:88 1 omas 
a. 8209 |2 49:68 .|2° 1; .1073°.\1-- |". 90:49 1 6952 |1-+ 1740 |1-+ 49-87 |1 | 5645°99 |1 

mr 8402 |2 ’ - 20:19 12-1 310902 12-1: 30:81 4 698 14 ao 582 |1--br] 576540 |2 
ni 8548 ıl . 80:60 122 212:69° 1° | 79524524 70:80. [1 = HA 6780 |1 | 5818-94 |1 
Ai 86:90 14 | 51:40..2: | 13152 |1-- | 9616 [1 7386 |1 2590 |1 738 |1-brl 3123 |3 
MM 8710. [1-1 12.524019: 16 1931.19. 1.9760 74-40 \1 36:00 |1-+ 793 1 Cp| 7304.09 
MR 8103 I. voldeime oo Solo 15:00. 11 1020. 0-1 8427 |1- 1596635 |2 
m 8876 |1 | 5369 |jı | 1738 |1-- [450048 |1 16.52 a 4070 |1 | 92:88 182, 6238 01 
| 9180 lm. | 200: sl 25 |: 022 8043 |1 4555 |1- 1490103 |1 13:00: 12 | 
. 92:12 |12- | 826,197 1 28500 1 1%: 0869 4 81.64 |1 4865 |1i-+brl 0736 12 | 9809 I1- | 
- 92:67 1 | 8798012. 5 221902 |: 08:20 A227 81.92 |1-+ 51.90. 1 1159 |2 | 6018:40: 138 | 
MN 9a. 1-4-d| 6018710 20 | 06,007 15 8494 |1 + 53:97 1 + 3430 |2 E espaa 
' 35:60 |2 216972212 | 20608 1222°....06%2. te 8589 |1 5665 |1 + 5035 |1-+ 1976 13 | 
mn. | 9890 |2 62:61 5.1. | 2991,29 |. 08:90 212 94:28  |20 58:96 11 5873 |14+ | 5755 11-4 | 

Il ı 4301°00 |2 6302 00.12... 38308 80 21. 09:25. 11 9750 6252 |1 604 pe Ba 
<< |; at Gy | 3499 2 |. 1172 ld |4608-86 |ı 6318 |1-+ 62750 1 99:60, 
> 09.19 15 6 0DE Le | 90:7401,50 1 12:80. 21 | 19:59 24 6418 |ı | 957 I1+ [611899 1+| 
/ 0452 |1-- GET sale, 1460: |1- 1480. 1 - 65.29.21 -- >| 501383 1 Bose 
no 0656 |1 68:00:15 | AE6BN. |: 1569 11 + 9712119 66:75 250 7190021 | 
®. 1020. |1-+ Sol. 2. 200 16691 3390 |1-+ 68:00 |1- 9973 18 883. 20° | 
m 1076 |1 69:66:83 | AA | - 1720 3740 |1-+ 71.00. 121 012 3304 8 Ge 

SAN 11:20 2 79:50:31: °°).248:0320 8 7 1053 3,1 44-43 |1 71:90:11 : | 511450 412 1686253... 8 
Sl 145° lee 71:60:24 1 2b 796 | 1800 5131 1 767... 1-bel 2 29o0H 0] et 
‚N 1403 |2-- 12:88:33 | 52983 12 1 Ian 52:75 1-4 7789 |1 3370 |1 630001211 | 
=. [919 7.E21, 1367/|1 | 593251117 | 2275 120 5691 |1 7884 1 6025 |1 |: 08:65:13: | 
- MN 1785 |2 15,30° |2 | 5608 2 | 24:03 1-7 58-84: |1 8420 |1+ | 6690 I1- 30.05 del 
MM 1910 |1 1665.25 | 5680 112) 2089 21 59-78 [1-4 868 |1-H-bri 521528 |1 5 | 
Aal 20:30 |1 SATT. | 08:72 °:4° 00 2220 21 60-56 |1 a7 0 20a 6950 |1-+ | 
/Ml 2200 |1 80:02:12 .1 68:08: 11-1 2749 .11.- 62-09 |1 | 983 ne 66:60 |1 82:95 11-121 
u 22 st 14:,110 | 1687022. 25,. 0 89383. 2.1 6525 |1 1480428 11 TOT | sa10 11-1} 
I Ml 24:49 |1 82:22 32.1 ©. 5.064.05.-1,2: 7. 1098:097 1 71.36 a1 | 0520200 |.:8300 2-1 6401-15 v1 | 
NM 2920 |1 8392. 2952 102 69:19 18%: 1,2,38:20-. 1-2 - 81.22 1-4 0883 |1+ [535781 |ı ee) 
EN 239553 |1 Sniale 1.1 ,606:902..| 105%] 3945.22 81.65 11-4 0948 |1 | sts 1-52 3.10 
mn 3015 |1 Son | 0080. 1 |.3989 2 8540 |1 Aro eer|  uloı 3731.08 \ 
ee 30:76 |3 8812 |1 | 6758 |1ı | 408 I1-+ 88-41 |1 2070 |1 | 5403:00 |2 238102 
m 32-55 |1 89350 12 | 711 |1-+-| 4147 |1+ 88-69 |ı EN 51.75 12 | 582001 
Mm 3313 |1 305822, | 102.1 |: 4415720 92-80 1 24-50 |1 53-17 |2 | 6645-41 |10 
ii. 34.90 |2 garen 1 7183: 12: |. 4500 1 9552 |] 29:80 11-1 | 
ll 35:60 |1 Bro 8.1 4562 |1-+ 98:30 1 09:47 1 
Aa 3660 |1 9665 |11 | 7255 12 41:93 31 
MW 3785 12 9792 |2 7503.14] 4900 1 
a 393° ja 95 te aben |, Aa 
cl 4011 |1 440043 |1+| 8030 |ı+-| 5242 |2 | 
| / I] 40:65 |1 01:89 121.17. 8428.21. 55:69 - 1-18 | 
I, 40:85 |2 02441. | sr: |2 | 5580 .|1 | 

| | | 

| | 




























































































Funken 


Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. 
der Wiss. in Wien, 118, Ila (1909) (Rot). 





XXIV. Fe. Eisen. 


Material: Reines Metall von Prof. Weidel in Wien. 


Verunreinigungen: Al, Ba, C, Ca, 
Linienzahl: 


2213°76 
19:97 
20-48 
21-26 
23:57 
34:02 
45:64 
47:81 
49 21 
51:05 
51:99 
53-20 
55:83 
60:17 
60-95 
63:33 
64-69 
67:66 
80:02 
84-11 
93-87 
| 94:67 
98235 
| 2303-45 
| 0483 
07-41 
08-87 
11:37 
12:15 
13:25 
13:36 
14:07 
17-45 
18-43 
18-65 
20-46 
21:79 
22-45 
25-41 
25:69 








HHrHHmHHmHkmrrbermHHhHHHHmHmHmnne nn 





| 2325-98 


26°44 
2749 
2805 
2946 
81'43 
32:90 


35:5 
3698 
3810 
3951 
A097 
41:05 
42-05 
4237 
43:59 
44-05 
4436 
45°40 
48'20 
48'38 
51'32 
51'87 
5252 
53°8 
54:59 
55°03 
9034 
5555 
9764 
5923 
5971 
60:12 
60°45 
61'85 
62:16 
63°75 
640 
6493 


1858. 


DA 


+4 


o 
> 


SHH DH DDHDHHHNDNHHHNDNNDDNDDODPRPHrHHHHEHD HH 


1236595 


6670 
6870 
6935 
70:13 
10°65 
1274 
1383 
1530 
76°60 
1861 
2911 
7940 
80.89 
8217 
8304 
83'16 
8339 
8450 
s>ll 
8653 
8754 
8833 
8850 
8871 
8952 
90:54 
91:60 
95.02 
9553 
9574 
9681 
98:85 
99-35 


1240045 


016 

02:18 
02:37 
02:73 
0453 


Cu, Mg, Mn, Si, Sr. 


e_ 


_ 








i- 


ee: 


++ = 


ee 


— 





Tor 
> ler} = - 


(op 
n ler sn 





243780 


3940 
3985 
40'253 
40:52 
41°3 

42°66 


4395 ° 


4461 
4528 
45:65 
45:88 
46'20 
46:56 
4.730 
4740 
4185 
50:06 
50:32 
5130 
5302 
53'383 
5360 
5390 
5424. 
94:69 
56°03 
5674 


56°93. 


DTTO 
5890 
59:09 
60:69 
6140 
6178 
61:99 
6235 
62:76 
6340 
63:84 
6413 
65°02 
65°32 
6605 
6680 
6694 
67:86 
6840 
6900 


-- 


I. 


—- 


+ + 


SADHHAHV HMO NDD VD MH DH NDNDDHHNDDHrDHTPRHHMHHNDHHOMm 


HrHeunwwwih 


| 
= 
= 


— 


246962 


69:95 
70:54 
70:81 
7218 
12:55 
13'05 
73°46 
74.89 
15'3 

15:75 
16'35 
1678 
1745 
18:24 
19:35 
79:69 
Il 
8030 
8117 
8170 
8223 
8246 
82:79 
8349 
8384 
8435 
84:68 
8648 
8680 
8718 


8749 


8330 
8345 
89:59 
8998 
9084 
90:99 
9134 
9154 
9246 
9338 
94:15 
9596 
9665 
97:44 
9792 
99:01 


250103 


Ta FEN SEEN RER ERSERGHEFGERT OU GEHE GE GEEEGERTE, 


en nn nn mm nn 


DEREOHHANDHOHENDHNDNDODHNDHHHOENHHNm 


Fe 





| 250127 


02-51 
03°45 
03:69 
04:00 
05°35 
0621 
0658 
0715 
0801 
0845 
09:24 
10:97 
1153 
11.91 
12°65 
14:50 
15:04 
1524 
1621 
17'253 
1775 
18:20 
1918 
19:52 
1970 
2078 
2120 


21:59: 


2193 
22:29 
22:99 
2376 
24:39 
2520 
2550 
2595 
2615 
2639 
2720 
2753 
2780 
2920 


2931 


2964 
3025 
50-81 
3376 
3457 


DDNDOHHRHHHVHV HU HH VmHu Hm HH NOHHHAHRHHHHNDHMHOHMDmOHMm 


PO nDomHm 


Funken 








ERELANE- 





| 253560 


3680 

3693 

38:29 

3860 

38.90 

39:05 

3331 

49T 

41°21 

4195 

42'25 

4287 

45°54 
4408 
45:12 
45'35 
45'59 
46'153 
4681 

4749 
48"44 
4812 
48°88 
4904 
49:21 
49:57 
5019 
50'852 
51'35 
5279 
5334 
53'89 
55:19 
55:59 
5722 
57:63 
59:39 
59:89 
6004 
6043 
6221 
62:65 
63°60 
63:95 
66'353 
66°55 
6675 
67:04 


DHHAHUNDHNDDND-DDDDDMND 


VDAHDHPOSNDONDD—-NDNHNDDHHHDOOODHHHrRHNDOHM 
























































Funken 





| 2568-51 
| 6901 
69-89 
70:67 
70:98 
71:66 
73-10 
73:35 
74-50 
7587 
76-97 
78-02 
79:30 
79 50 
8123 
82:69 
83:17 
84.64 
85:74 
85:98 
88-01 
88:86 
90:65 
91.64 
92:88 
93:82 
95.08 
95:40 
9846 
| 9950 
| 260415 
I 0511 
0541 
05.48 
05:77 
05:99 
06:57 
07:17 
08:92 
09:20 
09:50 
09-94 
11-15 
11:99 
13-91 
14-27 






17:70 
18:12 





1495 


PHHkHAVdrHrpPHrHHAapHraNmm 


re Dee 


Dom (9 
(«> 


= 


DAÄHrHDHM + -NDHHeeN — 


ee 


Hoarmor 
—- 


| 261915 


++ 


2025 
2050 
20 7 
2177 


2322 


2365 
2384 
2560 
2579 
26°59 
2839 
2969 
30°16 
3 
3144 
3170 
3233 
3329 
35°46 
35'88 
91213 
3965 
21285 
4174 
42:15 
4409 
45°22 
45°41 
4954 
5070 
5181 
5266 
548 
56'23 
5805 
5836 
6214 
6275 
6435 
6476 
6672 
674 
68:58 


7003 


70:48. 
71:6 
72:25 
72-7 


| 273257 
33.03 
3367 
3411 
8437 
349 
3555 
3102 
31'386 
361 
3969 
41'45 
42:33 
4247 
43°28 
44-14 
44-60 
44-97 
46'60 
47°08 
4941 
50°23 
5101 
51'22 
523 

5340 
53:79 
54:13 
5453 

' 55°02 
5580 
56'42 
56:60 
57:10 
5740 
59:89 
61:90 
62-11 
62:54 
63'19 


kam: 





DOHH DH OO P$BNDWDODPRPU MH HH mMmHMN 


2. 


| 6444 
6489 
66:99 
67°60 
69:03 
6925 
6945 
10:62 


HODHODHHHOUDNDHHHEDHNDDHHOINDNGHDNDHND DH HH DD PBrRANDBHHRHHHND m 


HH p$pHAHH- NH Dram mn 


6401 












DH HHrHHeAmHH 


+ 


<= 


Ze 
EEE IR 


en 5 7 ee ee a EEE IE De Fer 
L 





2801-18 





277129 


1217 
1335 
1476 
1624 
771 
1.6.96 
78'28 
18:92 
13:39 
Ss0-00 
8012 
8197 
8380 
8540 
85:19 
8990 
9065 
9189 
9335 
9399 
97:90 
95:04 
9836 
9940 


0461 
05°4 

05:88 
07:07 
09:98 
11:38 
1262 
13°39 
1371 
1944 
2340 
25°65 
DIL 
2612 
27:52 
21:98 
2874 
3167 
32:53 
339 

3579 
3627 
36'55 






HKRHHrHrNDNHHHENHHRHHNDDOHHMHHAHPHrHHRHmHHmDHrHHrm 


Herma f+fHhH+HNDrM+eDHHHmDMm 


a 
= 
E 


— 
® 


1283735 


38-19 
39-9 
4044 
40:79 
42-18 
43-40 
43:56 
43:68 
44-05 
4547 
45-7 
47-3 
48-13 
48-45 
48:99 
49-65 
51-91 
55:76 
56:23 
57-07 
57-28 
57-52 
58-45 
61:29 
63:53 
6397 
64-45 
65:08 
66:74 
68:56 
68-99 
69:25 
69-42 
69:52 
70:72 
71:21 
72-50 
17351 
14:28 
15-45 
76:89 
17:39 


19353 


8090 
8382 
8604 
SsTa7T 
87:90 


KAHN DD HUND DHHHHHrR Hmmm mom mm, m y,DDNDH 





DDHNHNDHHRRHONDNDHH 
444 


rar 


++ 


-— 


++ 


or 








- -- 


DADHHeHVmarkbeHH-H DH DD HMHHHHrHENDDHDHHH 


( 


DAAD DHENNDNDNDNDHMHHWOHMHWERHR 


2970-25 


3000°22 


u 







7065 
13'29 
1338 
16°06 
16'23 
1946 


"8066 


81'56 
8202 
82:19 
8370 
85°00 
8570 
867 

Ss74l 
90°55 
9458 
96'52 
9746 
9967 


00°59 
01°09 
0282 
03°16 
0727 
074) 
08'26 
09:25 
0970 
11:64 
1631 
1775 
19211 
20°66 
20:80 
21'22 
2415 
25°85 
25°96 
2657 
30:28 
31'35 
3177 
3751 
40:55 
41:54 
42:13 


DHHABbHHVGMmHHPBOSOUNDNHDHDHHMHDDDND 


++ 


PDDODDDyDDDSOVOoDDy Dry ANDerHm 


Funken 



























































































Funken 








Fe 
Te nn 
304277 |2 317051° |1 3234 70 1: "96 Ä 
4712 19 Mes. 36'353 
5320 ıl 7556 |1 37:52 
55:39 |1 1767 13 3795 
56°92 |1 [ko aa in 3956 
5757 |8 034 12 -- 4387 
5920 [3 8168 |1—+ 44-31 
6234 15 83:29 .|2 46°09 
6547 ı1 8503 |1 471 
6735 13 8546 ı1 47'532 
6828 ıl SEI 2 48:34 
1584 13 8745 ı2 49-8 
1127 |3 8898 1 5137 
7855 |1+- | 91:0 \1-Ebr,Ti?| 53-05 
7895 |1-bil 9182 |ı - 53:70 
83:87 |3 9223 |1-- 54:49 
895 |1+ | 9300 |24a>2 | 5600 
91:73 -|2 9344 |2 5770 
9287 1A 9400 |3 5881 
I647 4: 3.962559 09:L9 
| 9834 |1-- I.107,2 64:64 
3100.07 |4 99:66 |1 65:20 
| 00.45 | 8200°63 |1 6975 
0080 13 72090081 6710 
0530 |1+ | 0868 1-4 71:15 
0570 |1-+ 0946 ı1 76°80 
1444 |1 1040 \1-+ 17-46 
16°72 ı1 10:60 |2 8043 
1964 |1 10:997 1 8145 
20:55 |1 119 li 83:05 
25°80 ı2 12715232 8473 
3425 ıl 1349 13 85°57 
3949 12 1420.12 8690 
a 89:47 
4305 I1-- | 1605 Ie 91:14 
Men son 99:16 
490 |ı | 1970 2 99-73 
5150 |ı- | 1903 la 95-97 
5333 |ı4 | 2219 |3 98-25 
| 5433 |4 2590 |3 330614 
Bean 2191 |5 0653 
5803 |1 2835 |1 07:37 
GOFEIEAT. 3013 I1- 107 
6212 |1 3033 |1- 1490 
6294 ı1 3110 |1 23'25 
6336 |1+ | 31.87 1 93:88 
66.05 |1-- 3294 |1 24-67 
66:59.:.1:1 3320 |2 25:63 
6799 |4 3411 |1 23900 





Exner u. Haschek, Die Spektren der Elemente, Bd. I. 





Fe Funken 
3440.79  |4 353312. |1-- | 359977 ai 367490 |1 
41.16 |4 3332 |2-- | 3602 65 1 16°45 1 
42-10 1! 3668 |3-+ 0335 5 1744 1 
49-48 1 378 I1 0398 ik le 2 
44-03 5 38:00 ıl 05°61 3 18:99 1 
4530 |2 4026. |1 0685 4. 80:09 5 
Ad 1 4086 |1 0833 |1 8095 |1- 
50°47 1 4124 |3+ .09'01 6 82-40 5 
52:00 |1 92 3 | 1030 [8 83:20 |2 
5243 1 43:80 |1 12:24 1 84:26.119 
b3:16 IE 5 I t| 1673 1-4 86:14 |2 
5:06. 1... A2 1 | 1725 | 8724 |1 
5845 1 4815 |1—+ 1795 > SU6L 2 Ar 
60:03 ] 5300 |1 18:50 ie Sal 1— 
66°01 5 5389 |2 1891 6 89597372 
68:82 1 5425 |1 2160 3 90-90 1 
68:95 1 5508 |4 22:15 5 91210 202 
691 1-+ 5699 |2 23:39 2 9520212 
6996 1 58:69 |4 2530 1 9759. |1+ 
7145 1 5965 |1 30:51 1 EN 1-+ 
14:59 1 6080 |1 3122 1 370124 12 
7560 |3 64:66 |1 3162 6 02:18 1 
7683 3 6553 |5 3247 2 0370 1 
8319 |ı 622 1 |: 5968 al 0395 |1 
8549 |1 6911 11 3310 04:62 |2 
8980 1 1029 : 110 34.45 1—br 05:72 14 
90:76 1A 7213 \2 38 0720 11 
9364 12 1277 11-4 35’3 1-+ 0803 |4A4d 
9545 |1 7304 24 36'30 1 0940 14 
97:297212 1403 |2 36:77 1— 1138 1-+ 
97:99:23 1551 |2 3712 1—+ 1604 1 
350070 |1 7613 |1-- SUN 1—+ 1646 |2 
0664 |1 17689 |1 3842 2 1854 |1 
0862 |1 8134 1|10 40:52 3 20:09 10 
1057 Iı [| 82334 8 43:80 |1-+ at 
13:98 2213 8547 11-4 4595 2 2175 1—+ 
16°53 :4|4 8480 |2 4754 1 22:60 1 
21.42°%|3 8510 |2 4.799 6) 222 | 
32198 1 8548 |3 49:62 |5 DA:D2U 
224.1 Ei 891 5 5015 |ı >71 0 
2420 |1 8625 |3 5041 1 272 1-+ 
2436 1 STE 215 5161 3 27.18 5 
26:19 12 8745 |1-+ 5557 1 30:53 1 
26:29. 1.2 Ted. | 59-65 ji 31:06 1 
2665 an rn SAT In 
26:80. |1-.| 8305 1.1 |: 6742 11. 3251 |2 
2-92 al 89253 1 69-30 l: 32:59 1 
2993 1 89-59 |1 69-67 2 3347 3 
3050 I1+| 9477 |2 7021 |1 35:00 110 


©) 




































































l | 
I || 
| || | 
| | | Funken Fe Fe Funken 
| I % | 
- ee ee a TE 
si 373546 |1-+ 1380635 |1-+ | 387878 |5r 3950.13 |2 404476 415900 |1-+ | 4254-47 4043383  |2 
Be 3728 |6 06:82 |3 83-45 51.35 |2 45:99 |15 71:06 11 60:70: 10x |. 47:85. ,|2 
sl 3842 |2 07:66 |2 84'52 5278 |1 50-00 72:29 1 67:10 5050 |1-+ 
m 404 |1-+bil 1089 |1 86:45 58:34 |1 55-1 136 |1--bri 689 51.08.. |= 
a 42:74 |1 12:01. ..1 87:21 56:63 |2 58-35 7408 | 71:35 50:35 /1-- 
a, Al lan 1373 |1--| 8897 8725 |1-+- 63-78 7577 12 74°95 58:30. 11. 
ME 4570 |5 1209 4 91:02 6332.11 67-10 16:70. 1 8259 5931 |3 
Ai 4604 |4 1465 ı1 92:09 6470 00 GTA aa | 8561 61:83. ° 12 
ME 4704 |1 16°00 |10 93:54 6625 |2 68-12 79:00 |1-- 94:32 6219 |1 
ME 4840 |4 1645 |1-+ 94:15 6679 [2-4 70-94 81:92 |4 98:21 6490 1 
Zu 4905. |1 20°61. 1.10 9580 67:60 |2 71:90 8255 |1 99-43 bb.7A 8 
>. 4962 |10 21:38. 219 97:58 6816 |1I-+ 73-95 8504 |2 4303°33 GI:H6 2 
> ME 5375 |2 2195 |1 98:03 69:43 |5 | 74:94 8720 14 05°63 7288 |1+ 
MM 5456: Sl. 2496 1] | 2.0810 7055 [1 ‘ 76:80 87:94 |4 08:10 7620 |4 
ii 5839 |8r 2800 |8 3900°66 16x76 1 8040 96:37 1 1595 sı80 |1 
MN 60:19 |2 3346 |1 03:10 70. | 84-70 98-46 |3 95-97 89410 [4 
> 60:68 |1 3441 |6 04:03 7790 \2 85-17 9927 |5 27:23 82:97 |1 
WU 6570 13 373 1.1.0806 8414 |2 96-15 0415 |1 51:95 8583 |1 
> 6736 |5 3940 |2 10:0 85.54 1 98-34 0727 1-4 52 90 8230 
4 68:16 |1 sa 1 |) 169 86:35 |1 4100'89 08:73 |1-+ 58:7 8991 |1 | 
4 02 20a 13:80 000 | 7 04:30 10:52 13 67-70 90:30 |1 | 
DI 7045 |1 4123 |5 16°86 9428 |1-- 07:64 3:81 21 69:92 90:97 |1-+ | 
a 1495 |1 4342.72 17:31 9615 |1+ 09-95 el 76:09 91.601 | 
a 7655 |1 4531 |1 18-48 9a 14:60 N 794 94:76 5 
MR oe, 1: 4655 |1 18:55 9755 13 18:69 19:52 13 82:95 4505.03 |1 
ma 7860 |1-+ 46'97 |2 18:78 98-20 ı2 20:35 2050 1 83:73 08-47 |2 
a3 7956. |ı1 50:19 |4 1920 400182 |1-+ 21:96 92:42 |2 85-55 1435 |1 
/MN 8131 |1 5101 |2 20.41 0541 |6 22-70 24:34 |1 88:02 1550 |2 
iM 86:05 |2 52:75 |2 23:08 0648 1° > ‚23-87 25:64 |1 88:55 17:69 |1 
ni 86:30 |2 5457 1-2 0195378 0682 |1+ DETA 2614 |1 91:10 20:40 12 
NW 86:79 [2 56:55 | 26:10 0745 |1 32:22 26:62 |1 440495 22:80 |3 
NW 8801 |4 59:39 |2 28:09 09:87 |2 33:05 27:60 |4 07-85 2532 183 
WW 8928 |1 60:12 16 3047 140 |1+ 34-82 33:33 12-4 08:55 DORT 
mn 90:23 12 6155 |ı 32:76 1469 |2 | 37:14 3381 |3 15:30 28:80 16 
>Wıl OT 63:96 |1 3594 172611 43:59 36:12 |4 22:73 31:31: |2 
a 936 |1-+ 6575 |4r 3747 22:02 |2 . 44-03 ses ne 2746 41:70. |1-- 
I 94.00 |1 6740 |2 41:04 249 |1-+br | 47:82 38:99 |2-+ 30:77 A 
BE 9514 |5 69:75 |1 45:03 30:66 |1: E 2-3 “43 \l | 339 ee 
I 97:65 |3 7194 |1 45-28 32:12° |1 1 54-10 4624 |1- 35.30 4967 |5 
ul 98-64 4 7270 |4r A715 ap 54-66 AD 37:10 Bet 
ul | 9970 |5 1394 |2 47:67 408 1 | 55-00 Ass 38-51 56:05 12 
2 3801.82 |1 1022. 11-1 |7 4895 a ne 56:98 50:33 |4 40:05. 5630 |2 
ul 0548 |3 78:20 |4r 48:91 4405 |1- 58:00 50:99 |6 4250. 60:25:% 1 
| ı | 98 
wi 
Ill 
| 
| | 
| | 
el 


! 




































































Funken 


4564°95 


66°66 


6TOT 


69:00 
14:89 
76'48 
81'69 
8300 
8401 
84:96 
87:29 
92 82 
95:56 
98:30 


4603'10 


0782 
1147 
13°40 
18:94 
1946 
2323 
29:50 
3308 
3552 
3597 
3TTO 
38'20 
47:62 
54:79 
6767 
68:34 
69:38 
7540 
79:03 
8378 
90:29 
91:62 


47013 


03°4 

0749 
0924 
10°47 
143 

17:6 

21:20 
2760 
2871 
2920 
31'65 


4.713380 


3602 
3698 
4172 
4600 
DIT 
68'52 
1302 
87:02 
8895 
8985 
9848 


480086 


05°07 
3290 
3970 
43:32 
55°87 
59:93 
63°88 
7151 
1238 
78°41 
8191 
8238 
85'693 
8653 
88'853 
8926 
90:97 
3171 


.14903°50 


09:58 
1021 
10:75 
1917 
2070 
24-10 
2496 
30:50 
33d0 
3418 
38'36 
33:98 
3981 
46°57 
ITAT 
DT-77 
66°26 


+ 444 + +1 - 


4 


4973°28 


7875 
82'68 
8341 
84:00 
85°40 
85 70 
94:33 


5002°07 


03°0 

0591 
06 30 
0750 


EL RDA 


1512 
18:59 
2242 
2731 
23:30 
41:20 
4192 
50:01 
51'85 
62:20 
68:99 
14:92 
79-11 
7940 
79:90 
8352 
91:00 
9720 


9886 
510770 


0782 
10:57 
2388 
25:30 
2152 
3330 
3150 
3941 
3962 
41-90 
42:66 
41:08 
48:31 
51:02 
52-10 


—- 


1 
1 
1 
1 
1 
168 
1 
1 
2 
1 br] 
1. 
2 
2 


an 


2 


4444 +++ 


d 


1 


1 
4 
1 
l 
1 
1 
I! 
2 
l 
1: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Äi 
1 
1 
1 
I: 
2 
1 
2 


” 


5 
1 
1 
1 
1 
1 
1 


516250 


65°60 
60°45 
67:66 
6918 
11:79 
9163 
92-52 
Y5-1l 
9563 
97:75 
98:90 


--(L)| 5202-51 


08:80 
15'38 
16 43 
1756 
2702 
27:39 
30:03 
3311 
34T 
3553 
49:67 
5082 
53:62 
63:49 
66°72 
69:69 
70:51 
7340 
13:54 
76:16 
81:97 
83-81 


5302-48 


07:51 
16:80 
24-40 
28:21 
2370 
3305 


40:11 


4120 
9357 
63:02 
65.00 
6558 
67:59 


++ + 


EREEN 


DapbpkrHraND Dam SD rRNDIDR Hr POOrRrRrRrRHr HORB PDRrFERrR AHA DDD OU Mm mi 
=, | 
> 
eh 








—- 


- 


-- 








ha nenn, 


> - . a br nn ann ns 
ss 


Funken 








5370.11 |3 548110 |1 570963 . |1 6191:80 |3 
71:69 16 88.02 |1-+ 5340 |1-- | 621367 |1-+ 
1022 ©::- 97:74 |2 6330 1 19:50:21 
835 6 550171 |2 98598 1-+ 3096 13 
89.66 |1 0701 |2 62:07. 2.1 3290 |1-+ 
Se 1 12:5 1 —-br| 591437 |1+ 46.52 |1 
93:38 |2 2270  |L-+brl 3040 |1—+ 5277 |2 
9233 ,,,.|6 ne he 3493 |1-+ 5447 |I—+ 

540070 |1-+ 304° 27, 5500 |1 5657 |1—+ 
DAS Se 4340 ı1 83:95: \T-E 6535 ı1 
0599 16 4420 |1 8503 |I1-+ 1650176 |1 
11210 ° |3 5512 |2 600330 |1-+ 18:25 ..14 
15:38 6 6385 I1- 08:89 1 3552 1 
24:22 |8 6590 |1— 2040 |1-+ 3703 |1+ 
29:89 6 6985  |2 2430 |2 9383 12 
3473 |5 13:085% 113 5625 |1-+- | 640024 13 
4522 &:|23-+- 168121141 6570. |2 IE91820. 
4715 16 80.99 |4 610242 |1-+ 2160: |1 
55.84 16 98EAT 11 -- 36°82 13 30378 
6315 |1-- [560318 |1 37.90 . |3 5670 |1-+ 
6349 |1 1589 |4 DIR9AS. 1 9525 0 
66563 | 1: 2479 ı1 6560 ı1-- | 6546.49 1 
7416 |1 59:02... \1 20:708 21.1 9320 |1 
16:50. -;| 1 62:75 „|1 13:55 .- |1 667822. 11 
16:31:11 

XXV. Fl. Fluor. 
Ältere Messungen: Fehlen. 
Material: KF.auf Gaskohle. 
Verunreinigungen: Keine. 
Linienzahl: 69. 

28245 |1-+-brı]32882 |2--br [3501770 |1-—- |3638°0 1—br 
842 |1—-bıl 910 |1I-+br 0350 |2—+ [37048 |1--br, Fl? 

2983°7 |1--br] 330190 |2--Fl?} 059 13 — 063 |1-H-br 

31233 |2-+brl 058 |1--br 113 |1+tbı]l 407 |1--br 
30:1. |2-pr] 1120 |1 1 Fl?| 423 |1--br[3801°0 |1—-br 
390 |1-+brl 147 |l1-—br 466 |1-bri 185 |2—-br 
403 I|1--brl 189 |3—+br 619 |1-brl 433 |1-+-br 

32030 |2-br| 3628 |2—+ 774 |1-br| 4720 5-+ 
188 |1-bri 449 |1-br 830 |1-brl 5010 15—- 
213 1-brl 710 |1-brL?| 990 |1-+brl 5180 |3-+ 
717 |2--brl34105 |1--br [36017 |1-br]l 9905 |2—+- 
7142 |2-+brl 775 |1-br 031 |1--brl390220 12 
785 |1-bri 806 |1-+br 100 I|2-brl 041 |1—br 
85:90 |2--FI?| 9215 |2—+-br 168 |1-bri 1440 |1+-Fl? 


































































































|) | 
| ı | Funken Fl, Ga, Gd Gd Funken 
I | 
\ | 
{ I | | 
a 3928:7 |1-H+bıl 40825 |1-Hbri 41582 |1--brl 42887 |1--br | 244785 |1 2588-59 |2 1268310 |1 1-+-br 
ui 40249 |5--brl 90 |1-brl 670 |1-brl 992 |2-I-dr | 4830 |1 942 |1-+ 1 1- 
Ei 256 |3--brl 41093 |14brl 680 |1--brl 44240 |1--br 189 |1+ 95:91 |1 ji |10 
I | 399 |2--br | 501 |1--brl2601°95 |1-+ 1 Th? Ie= 
I) 50:85 |1-- | 0365 |1-+ er 1-+-br 
ii | 54.38 |1 07:51 |1 9-1 m 
I | XXVI. Ga. Gallium. 54:67 |1 080 11-4 1 Le 
'I Altere Messungen: Lecoqg de Boisbaudran, C. R., 114 (1892). a 3a nr ua : es 
[I | Material: Galliumnitrat, dargestellt aus Metall von Lecog de Boisbaudran, | 600 |1-+ 1327 |1- 2 1 
II ı auf Gaskohle. or 1548 12: 1 bene 
N E Verunreinigungen: Keine. ES 1683. K- ö I = 
JR Linienzahl: 14. | 65:75 |1 19:48 |1 1 IS 
ı | 66'938 |2 28:22 |10 i 3 
ll | 6834 |2 29:07 1 + 3 1-+-br 
j 24811 |1+ [294431 |1+ 1371046 |1 |40792 |1--br f 6925 |1 2990 |1 1 Mn? 1-+br 
ui 278028 |1-+Ga?| 370300 |1- [4033519 |10r| 8545/14 69:60 |1 33-39: |1-+ 2 1 
un 287432 |2 + 0652210 | Slide 1417205120 7 7170 |2 34.60 |1- 2 san 
21 294381 12 0729 |1-- | 7345 |1 3656 11-4 I ba 
m | 7426 |1+ | 3735 |1+ 3 1+ 
ni | 7485 |1 38-15 |1 2 sr 
FM eye | 7581 |1 40.64 |1 4 le 
1 IN XXVIL Gd. Gadolinium. | 8580 |1 + 41:75 |1 1-+ : 
1 Ältere Messungen: E. Demargay, C. R. 131 (1900). W. Crookes, | sk ee : ; 
MM Chem. News, 91 (1905), | HE a a : 
\i IN Material: Gadoliniumnitrat von L. Haitinger in Wien, auf Gaskohle. [ 9647 |1 46:60 |1 2 1 
I | Verunreinigungen: Eu, Sa, Tb, Y. : | 97:00 |I- 46:96 |1 2 SE | | 
a Linienzahl: 1411. ® 99:63 |1 gas: | 1 3 6 | 
ul = | 252048 |2 49-58 |1 1 1 | 
_.ı | 34:23 |1 51:60 |1 I=h 1-4 | 
a 21769 |1 [229265 |1-1 | 23422. |1- | 939430: 1-1 | 36:22 |1 54:17 |1+ 1a ö | 
# 70783 |1 925.11 |. 4287 |1t| 7508. 1 5170 |2 55:69 | 6 1 6 
ul LE. 1 =] =98:66 1 4665 |1 9760 |ı 54:00 |4 56:64 |1 re 1 
IN 39T, 1 ...1.28300:50 1.1; 61:0 [1:2 [240855 11 5217 |3+ 60:91 |1 ji 2 
ui 222409 |3 0308 |1-| 6205 |3 035. 1 5698 18, | 61:60 |1 3 1-+-br 
Bh zes 1, 0880 1 6250 |i+| 0205 |ı 5782 | 64:50 |1 2 4 
zn 8512 |1 0400 |1 6340 |4 0853 |1 6460 |5 6538 |1 + 10 4 
ul 3690 |1 0719 |2 67:36 |1 0946 |1 | 6512 1 + 65-90 |1 + 3 3 
I 89:35. [1.7 A878. 122 17 7829 11 12081. | 6552 |1 69:70 |1 1 9-1 
EN 4387 1 21:22 | 1 7440° 1 2350. I ı 66°09 |3 MD 1 - 1 6 
I) 47:02 |1 233. 1-4 80:86 .19 2845 [1 ae ee ar ae ee 1 
En 5030 |ı 23:93 |3 8152 |1 3481 |1 7370 |4 7423 1 3 1 
ll) als 2023 11-21: 8794 1 350 tEpr DA Te br) 1580 1 1 1 
El 61°20° ; 1 29.48 13 80:53: 1 EI 7825 |1 1316 1 1 1 
N 778 1+| 3135 /1+| 91765 |ı 38:86  |1 - | 7886 |ı 79:51 |8 | Ebr 3 
IM) 000. 1-4 3610 1-4 Perg 45:64 11 | 8374 |3 el 800 > 1—-br 1 
| 8682 |1- 3910 |3 334 4654 |1 | 8635 |1-- 8217 |1 1. 2 
2 8734 ir | 3998) [1 94:03: :|1 | /A68g | I 88:34 |2 33 |: 82:68 | 1-- b.. 








Funken 


| | IH » 3 3 7 
| | | | | 
| 
| 
| 


Funken | | | Gd 38 | 4 89 Gd 























































































| 310065 \8 31912 |1--br]3324:56 |1 840122 |1 346520 |1 354843 |1 1361436 |ı 36772: 1 
IN 01380 |1 333  |1 bei 200° DE be| 00221: 4 67:09 |2 49:51 |10 16:66 | 73:0. 
|| N 0204 |2 8200°5 1-+bri 2801 |1 Y? 0325 |1 6742 |5 5721.15 1729 |4 7935 I1 
li 02:69 |4 03:40 |1--bri 2947 |2 05 6822 |1 58-32 14 18:20 .|1 8189 |1- 
| | | 05:66 |1 0658 |1 30:49 |3 07:73 |5 612 |5 5866 [2 20:59 |3 8246 1 
ME 0847 12 0.87 0 31:53 4 08:78 |1 Sa? 7228 |1 62:08 |I+| 22355 |1+| 8291 |2 
ME 1329 |2 0°80 „1 32:30 |4 0943 |2 13:39 |4 6331 11 22:96 |2 8426 |2 
ME 153 |1+ EEE br 926: er 10:32 |1 71646 \2 6420 |2 25:05 |3 85.96 |1 
N 16.0.8 -b 130 21, 3354 |1+ 10:60 ı1 17:97 1 64:76 |2 2543 |2 8647 |4 
IN 172 (2--be 1540 1 3418 |1 11:76: % > 7820 |1 6630 |1 2651 12 87:24 1a 
IN 1811 5 1680 |1 3631 |4 a 79:67 1 67:30 |2 37.08... 1 : 87.90) 6 
ul 1872 |1 17:55 |1--brf 3710 |1 127 |1- 80:70 |1 67.82 |1 2980.17 | 89:23 N 
Jl 1920 |1 25:90 |1 46:10 13 129 1272 8148 |8 6912 |1 2966 13 90:06 |1-- 
Da 20.04 [2 24:45 |1 4685 ; | 1-4 13:43 |2 81:99 |5 69:74 |1 3043 |1 9120 11 
1 2026 |1 25:62. 1 4955 |1-Ti]) 1437 [11 AR 8975 13 72:09 |3 31:05 1 93-11 |1 
vu 2 > 26:45 |2 5024 12 I EN 83:93 |1Ni?,Ti?] 7a86 |3 34:90 |3 98:76 |1 
ul 2130 (1-7 3288 1, 50:66 [10 17:08 |4 8412 |1 Telala-l| 36964 94-17 |2 (Sa) 
ul 2585 |1 9626 |1 Tı?| 5348 |1 1745 |1 8634 |2 ons | 3:8 EL) 9Aaz. M 
I) 2412 12 str 1 8665 |1--brj . 18:87 |4 8770 |1+ 16907 J1 | 38:6 vr: 94:90 1 
AM DTraT 3875 |ı 58:60 |2 22:65 |15 91:90 |2 78-46 |3 39:20 |8 9578 It | 
I 21:80 ln) Al: She) ) 58:80 18 22:85 |2 Dal 18 79:67 12 40:35 12 9620 |1-- | 
> / A 28:65 12 42:45 |2 Y? | 60:38 1 24:09 13 94:60 |5 82:06 |5 41:53 |8 96:90 |3 | 
a 2980 |1 41:35 14 60-86 13 2377 |1 9520 11 8510 110 45:76 |4 97:90 |5 | 
>» 30:06 |1 50:35 |2 6241 110 26:09 |2 9755 |1 86:68 |1 46:32 112 99-89 |5 | 
m 3050 |1 523 |1+ 63.11  |1 26:50 |2 996 11-4 87:30 |1 49:15 |1 370070 |1 
"yl | 30:95 [1 09.95 [1 a 2752 |1 350100 |1- 90:61 |A 49:59 |2 02:57 Kr=E | 
| 3323 |1 56:6 > 1. br: 6503 1 E7 28:62 |1 Ola a 9157 |1 50:60 |1 02:65 11-4 | 
N 33:95 |3 572 |1--bri 6574 |1 3035 |1+ 03:39 |1 92:06 |1 51:10 |3 03:67 |1 I 
BA 3545 1 59:40 |2 67:80 |1 31:13 9° 0570 |5 9285 |8 51:33 |3 0405 |1 | 
MR ale Mn 627 © 1 .br| 1680 [1 31:65 1 10:31 |1 93-59 |2 52-71 a 09:32 |1 | 
ai 3, ler 63:50 |1 69:78 |2. 33:16 |4 10:76 |1 ee et) 1082 |1=E | 
En 40:91 |1 6847 |1 7300 |1 34:53 |1--Ho? 19 96:82 |1--| 5479 |8 12:89 |10 
/UWE 43:01 |1 70:67 |ı 7354 [1 3620 |1+ 12:69 |4 97.88 |ıNi?| 5632 |8 1372 |2 
(WIE 4325 |2 739 12a 17482. |1 39:38 |5 1693 |1 98-97 |1 5730 |1 13:93 |1 
A 4510 |4 7430 |1 79:90 |2 39:94 |3 18:03 |1 3601-11 |3 Boa 1536 | 
mn 45:64 |3 19:67 |2 80T 1 40:15 [6 al DD 0Y| 5973011 1652 |4 
ur 47:00 |8 81-76 |2 8070 |2 41:93 |1 220) 0503 |1 6181 2. 17:03 14 
au 5662 |A 82:47 [2 Mia 820 . |1 U 47:09 |1 24-35 |3 05-41 |3 6241 |4 17-62 |2 
ll) 60:32 |ı 8735 11-4 82-55 |148Sal 4975 |2 28:67 |3 05:82 |2 6476 1159| 1962 |10 
ul 61.48 14 832811 8556 |1 50:55 |6 34:35 :|1 07:26 |3 66:38 |1 >22 
nl 68:3 nr le 92:38 |3 8650 |1-+ 5140 |8° 37:28 .|2 08:05 |1 6845 12 23:36 Dal 
El 69:60 |1 98-66 |1 8905 |ı 5429 |8 405 |1-br| 0892 |5 71.39 |8 93:85 [9-5 
un SD 33023 10.1 91:05 |1 55:04 |3 951 0932 |1 72141 25:05 |1 Eu? 
Il) os 1355 |ı 9146 |1 569) | E-" 42-94 |4 1093 1 7391 [1 25:61 |3 
En 7305 |ı 13:39 |2Th?| 99:67 .|3 57:20 |2 455 | a-E.Nd2l 11410: 8 | 7a lı 2649 |2 
2 76:76 12 14302 17 98:76 |2 62:10 |2 45.14 |2 13:03 |ı 7459 \1 28:36 |1 
I. 165. 12 1574 |1 95:28 |4 6315 |2° 4595 110 1358 |4 76:52 |2 29:19 1°: 
u) DE 16:68 1 99:54 [1 64-13 |A NR Eh Re 
sn 8725 [1 20:59 12 3400113 |3 64:26 |2 1) Diese Linie findet sich mit i—20 im Yttrium. 
= | 
N 
in 
all 
| | 
|| 
| | | N) 


















































Funken Gd 90 

3731.01: [5 318882 |1 383669 |2 393912 12 
3260 |2—+ 9006 |1--' | 3709 |4 41:99 1 
3321 |3 30:61: [4 4240 |5 42:79 |1 
39:86 |1 9073 12 4475 |4 43:40 |1 
40:16 |3 9132 |4 4613 |1 45°75 |1 
41.40: 1 1.8a2.Ch2) 9189 1 4686 |1 4482 |2 
42:06 |2 | 9254 |3 50:85 |4 45:66 |2 
4360 |10 9450 |1 51:14 |5 47:06 |1 
44:98 |1 3545 |1 5265 |8(Oy)| 4936 |2 
4659 |2-1 9565 |1 5572 |3(Cy)| 5055 |1-+ 
4599 |2 936°08 |1 57:06 ıl 5215 |3 
50.31 [1:4 96:58 110 ea 53:53 |1 
5121 |1-- 99:33 |1 58:02 |1 5785 |5 
5190 |1-+ 380045 |1Pr?| 5930 |1 59:69 |6 
5235 ı1 0085 1 60:36 |1 6027 |1 
5275 |1-4 0147 |4 6318 |3 62:26 |1 
5530 1-4 02:95:11 6418 |2(Cy)]| 6381 |3 
5440 |1 05:23 |2 64-67 |2(Cy)| 6644 |ı 
5937 |2 05:70 |3 8412 ıl 7125 |2 
59.68 |2 06:56 |1 8452 ıl 1194 |3 
5623 |1 06:96 ' [1 8482 |1 721 I2--br 
5788 13 0776 |2 8727 |1 12:35 |1 
5510. 1 08:07: 1 9025 |1 12:30 ıT 
5890 |4 08°30 |1 I1:0021 7418 |3 
5917 |3 10-40 |1 9489 |4 75:02 |1 
6085 13 10:71: :|1 9540 |2 17526 |2 
6112 |3 10:90 ı1 9595 |3 7948 |1 
6150 |1 11.16. :|8 9656 |1 82:16 1%? 
6239 |1 1221 |2-+ 9865 |1 8320 |2 
6315 |1 1546 |1 99:36 |1 87:36 15 
63.48 |2 14:15 16 39010 |1- 81:98 | 
6438 |4 1495 |3 0254 4 8940 |2 
6475 |2 16:79 13 03:55. |1 9021 |1-+ 
6645 |1- 1:52.31 | 0404 ı1 91:86 |1 
6715 |3 1783 |2(Cy)| 0443 |1 I2ST 1 
68.54 | 20 18:40:° 11-23 1°:05°78 2 \1 93:39 |2 
69:59 13 18:89:23 0725 |1 9375 1 
7013 ı|1 1981 |2Eu?| 0850 |1I-+ 94:36 |3 
7086 \6 2095 |2(Cy)| 1033 |ı 96:50 |5 
11:37. 1:2 2166 |1 | 1394 |1 9794 |3 
73:67 4 21-91 |1(Cy)| 1670 |8 4001-42 |3 
71:00 |1 22A0R Did | .18°20%. 1 02153 ı1 
194 1—-+ 2338 |1 1841 |1 04:00 12 
8095 |1-- 2517 12 23:46 |3 05:08 |3 
8201: . 12 2625 |2 30:66 |1Eu?| 05:62 |1 
8320 |3 2746 |2 3314 |1 0848 |1 
8394 |2d 3315 |1 3499 13 09:03 |3 
86.34 11 3470 |1 3552 |1 09:56 |2 
S771l |4 3512 |3 8826 |2 1399 13 











—— 











01 Gd Funken 
401702 |1 4070°49 5 415502 |2 428068 |5 
1734 |1 73:35 |4 60:05 ı1 80:79 13 
1785 ıl 1395 |&r 62:95: 3 82:98 1 
199 I1—- 7860 |4 63:28. 2 8601 |1 
0205 |1—+ 7886 |3 6524 |1 86:30 |1 
206 |ı1- 80:69 |1 6559 |1 90.06 |2 
22:50 1:3 83:85 ıl 6735 |1—+ 92:93... 
2530 |2 8409 |ıl 1029. [2 9624 |4 
23492 8484 |1 7190 |1 9650 |3 
IE.1S 8575 [8 13:79:12 9734: 1.4 
2803 |1l 8683 |ıl 1571 |2 98:60 |1 
2830 |1 8730 ıl 8106 |1 4303°67 |1— 
3105 |1 8781 4 8448 [10 0427 |1 
3150 |1 888 |I1-br 8825 |2 0506 |3 
33:65 |1l 90:56 ı1 9098 |2 0651 |2 
35:56 ıl 92:86 |2 91:30°13 0844 |1 
36:99: 9988 A 91.89: 1 0884 |1 
3751 |6 94:61 |3 93:33: 1 09-50 ı1 
38:10 |5 9878 16 96048: 11 11'16::|2 
3964 |2—+ 99:05 |4L—- 97:24:13 1402 |2 
39.82 |2 4100°41 |1 9784 |5 1450 |1 
42:92 1 0145 |1 420266 |2 1459 |1 
43:87 ııl 05:18 |1 0505 |3 | 1622 |3 
45:20 |1 05.92 11-4 05:20 |21Eul 1643 |2 
4531 |2 0855 |2 1220 |5 20:71:11 
46:99 |3 09:15 |1- 1519 |5 21:323|8 
A253 ll 1075 |3 1735 |5 22:40:12 
4796 |2 1158 |4 232.18. 2349211 
48:75 |2 1859 12 2533 |3 94.24: 1:2 
49-60 14 1390 |1— 2604 |3 SATTE: 
50:08 |6 1551 |2 27.3112 2582 |5 
52:05 |1--bıl 20:66 |ı1 29-96 |4 26:55 |1 
5270 ıl rel 32.64 |1 2666 |1 zn 
5345 5 21:56 |1 5606 |2 21.39 1,4 
5380 |3 23:16 |2 3895 |4 DITIS NO 
5490 |2 2186 |2 4144 |2 30:50 ı1 
56:15 |1 2987 |2 Eu? 44-00 |3 3080 |2 
5698 |1 50:55 |10 4672 3 31:15 
5840 13 31'64 |3 5194 |10 3156 |1 
5954 |3 5244 |5 53.54 |4 33453 |1l 
60°04 |1 54:32 1 5380 |5 3548 |2 
60.41 11 —- 3587 1 55:66. II — 3640 |1— 
61:46 |3 37.25 |8 56:55 |1 3665 |1 
6275 16 40:64 |2 60:30 |1 a 
63°54 |5 41:20 |1 6230 |10 38:62 1 
63:74 34 | 505 2 68:90 \3 39:82 |1 
Bor en ol 9 71:03 1 40:80 1 
6625 |114+ | 5245 |24Cy)Sa)l 7435 |1 41:49 |5 
668 |1-4 53:67 12-- 78°37.|1 42°40 |10 































































































. _— 


| 
| | Funken Gd | 99 | | 99 | | Gd, Ge Funken 
Mi | a 
= | 
> 434450 \2 | 4aosss 10 | Aurs99 15 | asus20 12. | 462067 |1-+|4ro2s0 |2 |arsrıs |ı |[asee7 |1 
| 44:67 |1 08:50 [6 8125 |5 50.64 |1-+ | 22:85 |1 0831 |1 8484 |2 98:54 |1 
N 46:64 |3 0949 |2 83:53 |5 5116 |2 24:63 |1 0815 |ı 8700 |1 |5orroo 11 
I 4682 |2 1134 |2 8465 |1 51:66 [1 2tısı. ı1-&| 08991 8713 12 1525 |2 
l 1750 \a+| 1365 12 84.89 |1 5518 12 2790 1 1190 |1 9135.11 | 2332 [14 
| N | 52-85 1 14-32 3 85.66 1 57-49 1 er 36°86 2 1220 2 9350 : | 3148 1 — 
| j 0, A. - 3920 |3 13:01: 18 4800:07 212: 2.3.20 zz 
I 53:37 |1 1492 12 8655 |5 58:26 |3 4 je 
ui | c .OE | 4025 |1 1540 :|1+ 0033 |2 DEI SL 
| | 53-99 |1 1552 |ı 8711 2 6125 |1-+ | el 
N 5493 |2 1921 |8 88:62 |3 6322 1 ln 1002 Ir | | y244 |2 
I 56] 2144.\8 9224 |1 6357 |2 4555 |14d| 1680 |1 0280 |1-| 924 ; 
| 56:98 |ı 2257.28 93:26 |1 6387 |1 Asa IE) > 3. on h en en 
il Ä 9-77 9505 |1 70:24 {1 4656 |1 15° Ä 06: 
I 335 2 2.9 |1 96:81 |1 1 2 4787 |1 u, a in 
Il 5981 11 2519 1 9732 |2 7240 |1 5254 |14+| 2150 |2 07SE Sl De 
| 6033 |i+| 2634 |2 9751 |1 1401 12 | 53:80 |2 au | 1605 1m 2100 2020 
Il 61:10 |3 27.19. 11 9775 |1 17611 |2 T Sl. 29 |2 ne : 
ii 78-91 | 5520 |2 26:00,..11 29.18 212 71646 |2 
1] 2500| 27 ie 98-45 13 1 a er IM 
1 63:66 1 so78 \2 | 450085 |ı 1980 |2 2 E on : ee r + Po 1 
| 6436 12 31:31°011 01:01 |ı 8131 412 r | | 
Ll 63:25 36-43 10 03:99 |1 82:61 13 6449 |2 34:66 |1 ee aan 
ul | e Y 82:76 6667 |1 3505 |2 48:38 |1 | 521960, \1-7 
fl 6937 11 3764 |1 06.42 12 3 a, ls So 
Il) 69:96 |A 88-42 |8 0654 |2 8330 |2 lo 1 |. 507 | I 55 
7039 |1 414 |1 0714 |1 8355 |1 a ii N 
I 7401 :|2 41:98 |1 0785 |1 83450 |1 ns ı 1 nn i a a 
ui 74430 11 AA A 09:27: 2 8505 11 | 
u 1624 |1 45:66 [1 10:56 11 8630 |ı es 1 ass! a | 1700.17 ; 
ul 78:34 |1 4580 |1+| 1472 |5 8721 12 1940 |1 a, A ; "| De al : 
El 16228 46:68 |2 1490 |1 8817 |ı 8024 |2 2 
El 8082 |4 120° 1700 (a 8 1 82:10 |1 55:60 | 1 2 re 
| Il | 82-95 3 49-60 ee 17:32 1 89-60 1 8352 2 5575 2 rs 2 50:60 2 
il 3. | 81 \3 95-52 8450 |1i+| 5801 |1 9449 |2 | 5350 Iı-+ 
El au) 90 | 5802 12° | 4911:00, 14 
Il 8447 1 50-15 [1 20:26 |8 97 4 an | 
Il) | Ä 88:34 |1 Be. 2a. \i 77 u 
m 8545 11 5411 12 21.49 |2 9812 |5 ee ih 
a 8624 |1 6i-28:511-- | ‚2218| 45 99:10 [2 91:34 |1 6404 |1 3640 |1+| + | 
\ Mi | A ent: 94-51 |3 6577 11 ei ea 
Hi 8635 |1 6155 | 2303 |2 | 460122 |5 eat 
Bl | I 9570 |ı 67-4 12 un | n. 
Il) ee Sue el ee 9619 11 1291 1 58:96 |1 [611433 |1 
I) ae ee en a HR 96:99 [1 1655 1 625 \1ı+ [630544 |1 
ll 8989 |2-| sası |2 2580 |ı anal rer alla | 
ul 910 124| 6671 JA 30:84 |1 06:27 .|ı 
ul 91-12 |3 6729 12 32:00 11 OR 1 
f 91:66 |3 68-40 |1 3672 |1 06° 1 
| | | 99-26 2 70-45 1 3716 { 08:25 3 x XXVIl. Ge. Germanium. 
I 94:91: 312 7065 |1-+ 38:01. '\3 1120 |1-+ Altere Messun gen: Fehlen. 
ll) SEE 2, 00810 1217 117 | Material: Metall von Prof. C. Winkler in Freiburg. 
ll 4400:38 |1 au 4222 2 1245: 17 | Verunreinigungen: Ag, C, Ca, Cu, Fe, Pb. 
I) 00:96 |1 7346 |1 42-94 |1 1474 212 |  Linienzahl: 62 
El 02:02 |3 7430  |3 44:45 |1 0:78. Sl De a 
ln) 0331 |3 76:30 |3 459% |1 1935 |1 | 


























Funken 


21387 
98:78 
224692 
5610 
231425 
28:01 
38°8 
19:22 
89:56 
94:18 
9463 
98:02 
241743 
2706 


1 -bri 2436°45 


2-Lul| 98-08 
1 Ag? [2502-19 
1 33:34 
5 42:36 
3 5643 
1-bri 5815 
6) 8931 
1 92:65 
1 2618°53 
1 Ni? | 4455 
1--brl 51:29 
10 51:69 
1--br| 91:50 


G, H, Hg 
1-+ 2709-69 
8 4053 
2—-Zn?]| 5468 
6 94:06 
2—+ 282909 
je 319 
4+Zu?l 455 
5 303920 
15u) | 6718 
1 86°18 
2-4r | 312498 
15u 32556 
15 u 69:70 
15 379843 


20 u?) 
8 

20 u!) 
2 

2 
3 
Ei 
20 u 


1 
1—br 
5 

De 


10r 
1 Mo? 


XXIX. H. Wasserstoft. 


Ältere Messungen: Fehlen. 
Material: Kohlenelektroden in Wasserstoff. 


3845°67 


854 
3938°0 
4008°93 

74 51 

88°3 

39-9 
417920 
422676 

60.97 

9112 
460235 

8609 
47440 


94 





26478 


525 
537 
58°3 
641 
70:9 
867 


270275 


244 
55.1 
62'253 
747 
Ska 
998 
2806°47 
20.0 
4797 


DDD 
+++ 
er er er 
RR MH 


O:DDHMHTHrLHV HH DNDHm 


>) 
H 


1 br 28736 


291635 
260 
36'3 
4742 
67'938 

3021'65 
390 

31257 
318 

3208'58 
28'2 
644 
185 

1 3341°8 

514 


ao" 
ler} 


SSH 
la 


ler} 


ne 


oa" 
er) 


Hg, I 


Ik 


= oO” 


ey; 
el 


+4+ + 


>) 
S 


EB 
= 
en 


Sn 


HOSSHMHmMHeHDBDHrHHHmDOVHmm om 
se 
O7 
u 


a gas 


T 


3363'05 


8555 
904 


345225 


929 


3543°5D 


49:9 
613 


36046 


308 
38°5 
5037 
55:02 
63'23 
S1:1 
85° 


37517 


XXXI. I. Jod. 


pn 
ar} 


KVHOorm+ÄHNDH- 
en 


Premeampmpbpı 
oo 
Se 
=“ ertorrer en, teren 
s re er er 


- 


3755'6 
90°6 
3801'46 
20°6 
3984 11 
4046°95 
7510 
4122°37 
421691 
433950 
47°8 
58'66 
4916°40 
546097 
5669 
576970 
9083 


Funken 








L-7 

2 + br 
1 
1—-br 
100 
100 












































1) Rote Komponente stärker. | 


*#) Mitte der nicht umgekehrten Linie auf 2709-76. 


t) Kante eines Bandes nach rot. 


2 —br 


h5 IN | ann Ben: a Ältere Messungen: A. de Gramont, Ann. chim. phys., 10 (1896). 
I ne H. Konen, Wied. Ann., 65 (1898). 
| Material: KJ auf Gaskohle. 
‚| | | 65681 |I-rbr Verunreinigungen: Keine. 
N 1 Die F-Linie ist nicht mehr photographierbar ; subjektiv erscheint sie Linienzahl: 172. 
ul als etwa 15 un breiter Hintergrund. - | 
%l 25645 |1--bıl 297835 |1+ | 31224 |1--br| 32608 |1-+br 
E 66:80 |2 + 887 |1i-+dbri 277 |1-bri 618 |1-br 
u e XXX. Hg. Quecksilber. 829 |3-brl 939 I2-{pl 366 I1-tbrl 671 |2-Hbr 
WE Altere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 888 |1--bri 30159 |1-brl 402 |2-bril 7520 15 
/MR der Wiss. in Wien 61 (1894). > 70 nn, Bi en an sin nn u 
| | i) | RR f e . r ° N r 5: 
| B \ Material: Metall mit Gegenelektrode aus Kohle. 891 |3-br|l 5560 110 574 |1--bri 330060 |L—+ 
| \Venulm nel augen: au ee Tr 682 Ji-Hbrl 026 [1-4 
SR Linienzahl: 9. BErEen686 1 brl 702 |1-+brl 088 |3—+br 
en 302 oT 695 |1-p 838 |1-bel 102 |1-+-br 
m 28087 |i-tbırl 726 1-brl 942 [104br| 188 |1--br | 
ai ee ee. 102 er. 14-1 A. 3200-1 ur 216 ae 
ll |. 1 [1mbri 240769 |5 [251695 |1-- Dee 55th 138 ip 362 |1-br | 
I 222481 B) -1- 96'25 1 12:04 1 -|- 36:66 20 u 68-9 1 br 8190 |8 I 30°7 1 —-br 49:75 \3 _ 
| 2 een 6 1733 2b 833 [2b 36 14b 504 [2--br | 
| es ee ae Be 5 3735 114 | 557. |1--br 
| nn NE en 217 a ar A e Ir ! 2949-30 |3 + 91 2-1 5 |1itb 821 Ib | 
Il 052 Ku ler 4 Er 579 |2-prl 31042 I1-brl. 520 |2-Ebrl 34016 |1--br 












































") Violette Komponente stärker. 


°) Violette Komponente stärker. Wenn die Linie nicht umgekehrt ist, steht sie 
auf 325610. 











Funken I, In 96 
3420°5 371170 |2-+bri 43670 |2-+-bri 46327. |2-H-br 
25 24.88 |3—-bri 44002 |1--brl 352 |1--br 
61°30 419 137.b1] 03:9 2.1 1-b114731:0 [pr 
114 7421 |1--br 105 |1-+bri 640 |1--br 
819 8175 (1’-chrisi 2555. I1--bei: 685 1-Epr 
84:0 35000 |1-+brl 325 |1-Hbr] 516137 |10-+ 
98:3 0805 15 347 |1--brl 52165 |1--br 
3512°9 215 |3--br| 429 |2--br| 457 |2-Ibr 
161 40 2—brl 54 2—-bri 655 |1--br 
267 57 l--br 645  |1.--br]l 696 |1--br 
470 974 |5—br 737 12 -+-brl 5838.30 |3 + 
615 390595 |1 889 |I+bri 4525 |3- 
837 31:0 10-+-br| 45077. |2-+-br[ 700. |1-H-br 
36003 853 |1+-bil 127 |2-+-bri 54058 |1--br 
032 5015 11 + 254 |1-+bri 075 |1--br 
076 SA1. 2 bil 4.282. Ihr) 362 (1--br 
13:9 41085 |1-brl 447 |1-+brl 6480 |5-+ 
319 2875 12-4 5620 |2 J? 972 |2-+-br 
572 86:09 1 bi 587° |1-- | 56260 1 hr 
62 6 ber 2 718 | 1-Cbel 782 |1--br 
188 dal lb 748 1 br 91L. 1 br 
86°6 42211 |3+brl 801 |1--brl 57110 |1--br 
833 426 |1--bri 46114 |1-bıl 753 |1--br 
3702-20 rı 45428 |1-bri 323 1-Hbr] 59505 |1--br 
XXX]. In. Indium. 
Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. 
Ä der Wiss. in Wien, 118, IIa (1909) (Rot). 
Material: Indiumchlorid von E. Merck, auf Gaskohle. 
Verunreinigungen: Cu, Sn, TI. 
Linienzahl: 30. 
226511 275403 |1+ [318715 |1-+ [377449 |1Y? 
2306°20 2890.35 |4 325622 |8 u?) |38352 |3—-br 
50:84 2932203 1 58:64 |3 410201 |50r 
256005 41:39 |10 3610°60 |1Cd?l 7769 I|2Y? 
26020 8301 18 — 11:20 |1 Y? 1430982 |1Y? 
58°7 |1-H-br(Sn)] 300830 |10 8327 \1Y?| 75:13 |2Y? 
271039 3945 |4-+-uN)l 371045 12 Y? |4511°55 |50r 
141 








Zu—n ee _ er = erR > x ” Re = Ba N nö = 
u v2 ac RD an a > 
x Fi Be R a Y Ei; PEN nl u ee Be: = En » . \ - 


Linienzahl: 


2126°88 


30'57 
3175 


3266 


4430 
48'24 
51:69 
52:78 
58:14 
6085 
61'49 
63°01 
69°40 
63:77 
692 

66°06 
6953 
15:08 
1905 
82:94 
8475 


046 


9228 
9435 
35'85 
9654 
97:59 
95°86 


220376 
04:68 ° 


05:08 
08:19 
08:79 


09:03 


1007 
11:30 
12:39 


13:84 


17:10 
19:34 
20°46 


- 


— 


d 


XXXIl Ir. Iridium. 


Ältere Messungen: Fehlen. 

Material: Metall von Heraeus. 

Verunreinigungen: Ba, (, Ca, Fe, Mg, Mn, Pt, Rh, Ru. 
1400. 


2221°18 


24-91 


220. 


30°60 
3104 
31'82 
3229 
3352 
3445 
3493 
3634 
5114 
3837 
35°90 


3940 


3967 
4049 


4070 


42:32 
4215 
44:32 
45:60 
45:85 
46'99 


4173 


49:60 
50:95 
51:64 
93°30 


53:61. 


5456 
55:00 
55:23 
55°60 
55:94 
56'096 


5702 


57:58 


88:58 | 


59:00 
5947 


NDNDHHMHHDHHHH Hmmm 


UPrNDDHHHHHH HH DH mMDDHHrD Hr Hp 


2260°75 


6255 
6473 
69'26 
6644 
6780 
6849 
6900 


69:70 


7151 
12:60 
1290 
14:67 
1574 
17749 


7790 


18'5 

s014 
80:69 
81:12 
82:01 
8475 
8582 


STD 
87-97 
‚88:26 


8942 
90:91 


3.9 ı 


92:53 


93370 


9520 
95:64 
96:08 
96:36 
97:24 
98:34 
99:66 
99:76 


2300°55 


0070 


++ 


2301°00 


017 

0255 
0430 
05'55 
06°85 
0735 
08'15 
09:00 
0945 
09:65 
10°64 
11:05 
1173 
12'60 
1420 
1500 
15°25 
16°89 
17.51 
1940 
2155 
2180 
2240 
2282 
2374 
24'20 
24:79 
2517 
2589 
26°20 
2733 
2805 
23:05 
29:50 
2992 
30:59 
3340 
33.94 
34:59 
39'035 


DEE DEIN En SIT TerNEpDvpor RED EHMBHIENDEBEFR DD 


Funken 








++ 


AT 


= 





MB JENSEITS Egal BreneEmeron one uB Te Eee ET Lee a ee ee LEBE a RE 


DEE En MEER: era 
Mat EN ua a ea Dugt Dear 


a] 








i 
| I# | F Er . Exneru, Haschek, Die Spektren der Elemente, Bd. III, | 


































































Funken 


ea er 


2339'36 
4014 
4049 
4176 
4258 
43°25 
4623 
49:35 
501 
5070 
521 
5270 
5320 

5375 
54:05 


bol2 


55-61 
56:03 
56:35 
56°66 
57:16 
57:39 
57-60 
57-99 
58:82 
59-15 
59-44 
59:70 
60:79 
61:50 
61:76 
62-32 
63:13 
65°35 
65°86 
66:13 
67-45 
68:09 
68-40 
69-26 
69-67 
70-47 
70:74 
12-85 
7560 
75:90 
7715 
78-07 
79-47 





-I- 
- 
-- 


238188 


83:29 
8385 
8491 
85'958 
8660 
87.00 
8795 
8970 
90:59 
3071 
9134 
9233 
9320 
9405 
9442 
9600 


96:27 


9667 
9682 
9725 
97:32 
9310 
98:84 
99:69 


240126 


01:63 
01:87 
03:14 
03:66 
04:17 
05-49 
06:12 
07:05 
07:25 
07:68 
08-45 
09-04 
09-46 
10:34 
10:84 
12-51 
12-90 
13:19 
14-55 
16:33 
16:62 
17:25 
17:72 





— 
d(Pt) 


> 
1 
1 
=. 
1 
2 
1 
1 
1 
2 
2 
3 
1 
1 
1 
1 
1 


Sn 
1d 
1 
InJeune® 


+ 


DDDHN-THNDMHHHHHE N HH NDHOrmHmmm 
er 
8 


HH 


241798 


18:20 
2175 
2281 
2377 
2425 
24.45 
2480 
25.05 
2585 
2640 
26'62 
2ITO 
2784 
29'853 
3083 
3134 
32:02 
3245 
3260 
3410 
3522 
36°36 
3874 
3970 
40°22 
40:91 
45:28 
45:14 
45:42 
46-91 
47135 
4756 
41-84. 
48:27 
49-08 
49-67 
50-98 
52-35 
52:90 
54-21 
54-67 
5-05 
D5°69 
55-94 
56-16 
57:12 
57-34 


5813 





2461'52 


6197 
62°46 
6315 
6450 
6500 
69°23 
65°58 
6735 
6760 
6825 


"6847 


69:58 
7015 
11:29 
1279 
7306 
14:18 
14:35 
1520 
1618 
78:18 
19'253 
7984. 
so 71 
8123 
8230 
83'16 
8435 
85°47 
86°45 
86'853 
8712 
87:25 
8764 
88'36 
8930 
89:54 
33517 
Y3T77 
94:95 
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97.00 
93:00 
9511 
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0771 
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1220 
12°67 
1343 
1379 
1545 
15°68 
16°06 
1800 
1825 
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21'530 
2370 
2396 
24:97 
25:15 
26°02 
2682 
2848 
29:59 
2987 
30'49 
32:30 
32:60 
33°20 
33°67 
3451 
36:19 


183650. 
37:30 


37:66 
37:76 
39:69 
40-48. 
41:55 
42-13 
49-91 
43:75 
44:07 
44:65 
45:61 
46:10 
47-27 
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254830 


5151 
53:92 
5442 
5545 
55°96 
96°8 
5749 
58°60 
60°43 
60°66 
61'530 
61:90 
62:08 
62°65 
6302 
63°38 
6428 
70:00 
7074 
12:19 
72:50 
7280 
13:04 
14:80 
1583 
1133 
18:79 
79:00 
19:58 
81:02 
82:13 


8326 


3381 
86:15 
8715 
89 55 


9114 | 


32:15 
39.90 
962 
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260083 


02:15 
04:20 
04:66 
06:64 
07:60 
08:32 
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260930 


10:00 
1060 
1138 
12°35 
1423 
1510 
1602 
1610 
1641 
16°60 
1717 


189 


20:00 
207 
2325 
2317 
2685 
2734 
29:50 
33:12 
3435 
39:38 
36'28 
31:98 
3842 
39:09 
33:51 
39-81 
40°48 
4104 
41:62 
41:98 
43:70 
44:29 
45:50 
46:35 
48°55 
4890 
50:23 
Sl 
53:15 
5541 
5385 
54:05 
56°90 
5721 
5757 
5780 


— 


265924 


5975 
61'35 
62:09 
6271 
6341 
6377 
64°53 
6490 
66°50 
6152 
6907 
6940 
6955 
70:01 
1192 
1370 
16°90 
1784 
18'42 
19-15 
1945 
8049 
81:16 
8252 
82:78 
8315 
8390 
8755 
89:75 
90:66 
91°15 
9244 
93'36 
9358 
94:32 
95-17 
9553 
9600 
96:90 
98:67 


2701'19 


02:86 
04:09 
0500 
05:29 
05°65 
0872 
10:16 
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271092 
11:69 
1213 
1281 
1417 
11:55: 
20.55 
21:08 
23°83 
24.9 
2660 
2966 
3079 
31'20 
3133 
3251 
327 
3345 


3745 - 


394 
3963 
4042 
43°24 
. 4390 
4408 
4555 
41°36 
AT 60 
4885 
5084 
5296 
5336 
5395 
5502 
5621 
5674 
5831 
5910 
59'42 
6000 
6071 
6222 
6275 
63'29 
63°62 
63:99 
6640 
67:75 
71:74 
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1344. 
1403 
74:67 
15°08 
15'65 
1155 
1848 
81'07 
s14l 
8375 
8532 
8615 
8659 
8765 


-89'92 


9081 
9241 
93541 
96'077 
9655 
96:99 
9745 
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98:26 
3331 
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00°90 
0462 
06 50 
0775 
0824 
1155 
12:19 
12:88 
1340 
1453 
1496 
16:04 
16°57 
1704 
200 
2061 
22:67 
23:28 
2370 
24.56 
2561 
21:29 
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282999 
30°60 
3147 
31'935 
3267 
33'532 
36°19 
36°50 
3742 
39:29 
40°32 
41:79 
49:38 
448 
48'55 
49:84 
50:90 
51'63 
5430 
Db’51 

5595 


60:76 
63:35 
63:95 
65'65 
66:77 
6781 
1.6981 
12:05 
72:15 
1, 71345 
E.1..78:93 


7570. 


16-07 
77-08 
77:75 
78:27 
79:50 
80:3 
81:26 
1 | 89:72 
83:53 
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4. | 09:37 
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0965 
141 
1645 
18:65 
19'26 
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21'22 
23:99 
24-91 
25'22 
2610 
27:10 
29:85 
30'26 
3071 
3322 
3474 
3485 
36:18 
3677 
38'DD 
3939 
4066 
41:20 
43°28 
44-00 
47:05 
47:48 


4986 


5088 
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54:90 
56:66 
60.13 
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63:10: 
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65'352 
68°30 
68°60 
69:08 
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1657 
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80:79 
8994 
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87:75 
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93:54 
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20:12 
20:79 





9620: 


304725 


4955 
D0°56 
51:21 
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6467 
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16'235 
1744 
18:95 
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2251 
2847 
2933 
33'25 
3344 
34-14 
3182 
4052 
41:15 
45:16 
46:55 
50:79 
5175 
52:75 
5470 
54:86 
59:30 
59:66 
61:50 
61:96 
64-01 
6686 
67:39 
68:34 
69:05 
10:06 
11:85. 


72.96 


174 
18:83 
19:35 
80 55 


983 


39:07 
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12:29 
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19:66 
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322606 


26°86 
28:68 
2943 
30:95 
32:18 
31:55 
40°37 
40:86 
41:69 
42:49 
42-76 
45:07 
4545 
4697 
A173 
49:68 
49:91 
53:53 
54 57 
oTl 
6152 
62:18 
63:10 
63°5 
64:43 
64:81 
6660 
71:40 
1196 
14:13 
14-41 
15:75 
1745 
18:42 
19:67 
82:49 
8412 - 
8723 
87:75 
90:35 
9443 
9545 
977 


330077 


02:05 
02:85 
03:80 
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3306°03 
09-55 
10:70 
12:32 
1677 
17-48 
29-77 
23:04 
23:95 
25.6 
27:05 
27-85 
29-50 
34-35 
37-48 
38-00 
38-56 
39-56 
40"56 
44:39 
44-88 
47-75 
50:12 
53-01 
55-19 
55.97 
59-66 
59-90 
61:60 
64-40 
66:70 
67-15 
68-67 
70:83 
71:65 
72-49 
12-84 
80-01 
81:20 
85-69 
86:36 
87:83 
92-65 
93-48 
95:16 
97-00 
99-85 
3401-95 
02-21 


3402°98 


05:61 
10:20 
1174 
1278 
15°39 
15:9 
1748 
19:59 
20:67 
21.9 
24:89 
2847 
298 
334 
35:05 
37.19 
37.65 
A647 
46-81 
49-12 
51:93 
54-97 
560 
58.89 
65.40 
66-06 
68:75 
14-37 
75-70 
76:64 
8128 
82-80 
84:26 
84-67 
85:68 
88-75 
94-80 


3500-94 


03:10 
06:16 
07:68 
08:75 
09:42 
10-85 
12-08 
12:40 
13'85 
1521 


3516°10 


2221 
2344 
2695 
2UST 
30:93 
3245 
35.99 
38°3 

38° 

395 

a0'8l 
42:74 
48:5 

49-40 
5225 
55:78 
55°93 
5734 
5919 
61'32 
6301 
64°96 
66°60 
68:16 
70-03 
73:90 
76.90 
81:05 
8356 
84-8 

89:35 
91-46 
94'32 
94-58 
98:95 


360048 


01:60 
06-01 
08:55 
09-95 
14-61 
1570 
1740 
1954 


23.39 


25-87 
26°45 
279 


362886. 


2935 
2I10 
2994 
31:91 
35’10 
35'65 
36°38 
41:06 
4545 
470 

aT9l 
53'35 
5780 
61:89 
6487 
65°20 
6791 
13°3 

1513 
7680 
19:55 
817 

82:52 
8450 
8721 
8820 
8942 
92-54 
92:85 
9625 
9668 
98:24 


370539 


0713 
08°20 
0880 
11'3 

1261 
145 

21-61 
2217 
22:58 
22:89 
25'593 
27:05 
2817 
2970 
3056 
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373149 


32.0 
34 93 
3547 
38:68 
41:87 
4244 
43:04 
4570 
4645 
47:36 
5005 
50:93 
5343 
5468 
573 

60:15 
62:06 
65:08 
6625 


68°81. 


70:86 
71:75 
15:33 
77:05 
79:8 

84-84 
89-62 


93:35 


384610 


48'530 
49-01 
50°6 

50°8 

56'20 
5685 
Diet) 
6145 
62:10 
6579 
68.0 

69:60 
70:20 
11'99 
13:30 
13:75 
19:02 
8557 
89:75 
94:04 
3572 


3900-97 


02-69 
02-81 
02-99 
05:62 
08-03 
09-24 
15:06 
15:52 
24-56 
26-10 
28-57 
34:03 
35-00 


91.2 
42:83 


44-52 
46:40 
4845 
52-10 
52-75 
63:92 
66:24 
69-31 
76-49 
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397895 


86°53 
87:98 
8922 
89:60 
90.54 
92-30 
95'95 
96°63 


400210 


05-17 
05:76 
08°20 
0995 
1485 
15:97 
1682 
20°20 
2257 
2555 
32:39 
8392 
4025 
4156 
45-10 
46°67 
47:68 
51'55 
56°60 
59:39 
62:45 
6847 
7007 
70:82 
72:50 
199 

16:49 


78-40 


80.75 
81:55 
82:51 


8290. 


86:05 


89:79 


92-75 


4100°27 
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410792 


08°37 


08:55 


12-48 
13:70 
15'92 
17-33 
10:71 
25:20 
25-61 
28-05 
28-52 
33:15 
37-95 
39-20 
43:27 
51:58 
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6376 
69:24 
66°25 


6935 


1277 
16'36 
82:69 
8335 
95:02 
97:73 


4210'76 


1349 
17:90 
1844 
20:97 
23:39 
25.67 
ZT 

43:98 
41:35 
57:68 
59:50 
62°49 
63°06 
65'49 
68:28 
69:15 
8682 


4300°88 


01:81 
06°16 
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Ir, K | wa 4 105 La 


XXXV. La. Lanthan. 


4310-80 AAL1-AO 4543:02 4680°2 Ältere Messungen: O. Lohse, Berl. Ber. (1897), (X 4000 —x 4700). 


+ 














LITO 
24:66 
30:12 
D2-T7 
6230 
7720 
8548 
88'135 
9040 
92531 
99:72 
4404-01 
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44 ++ 


Sea ee 
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22:2 

2647 
50:39 
52:99 
5837 
78:61 
91:55 
92-33 
9555 
9620 


451555 


3904 


4585 
48:68 
50:97 
58:95 
68'25 
7020 


460470 


1657 
4023 
5634 
6918 
7570 
16-53 
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47092 


29:01 
32:03 
5668 
58°16 
1833 
9545 
95'385 


480965 
495427 


3825 
544970 


J. M. Eder und E. Valenta, Sitzber. der K. Akad. der Wiss. in Wien, 


118; I a (1909): (Ret). 
Material: Lanthanammonnitrat von L. Haitinger, auf Gaskohle. 
Verunreinigungen: Ce. 


Linienzahl:- 356. 


400782 
15°56 
23712 
2608 
31'86 


| 2216°20 
5690 
97:90 
231795 
19:55 
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++ 
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38:90 


XXXIV. K.. Kalium. 


Ältere Messungen: J.M. Eder und E. Valenta, Denkschr. der K. Akad. 
der Wiss. in Wien, 61: (1894). R. Schillinger, Sitzber. der K. Akad. 


der Wiss. in Wien, 118, Ila (1909). 
Material: Kaliumnitrat von E. Merck, auf Gaskohle. 
Verunreinigungen: Keine. 


Linienzahl: 61. 
































2839'2 
29862 
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3023°5 


3070 
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569 
62°5 
3105°6 
88°5 

. 90:7 
32020 
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79:49 
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87:65 
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 36°74 
31:35 
45-18 
50:25 
58:30 
60:52 
64-94 
65:75 
61:52 


16:89 


17-51 
19-37 
86:90 
8976 
99:71 


4105:07 


13:55 
23:39 
27°5 

327 

33°5 

41:90 
52:17 
52-97 
60-43 
63-50 
11-88 
87-49 
92-50 
94-57 
96-74 
04:23 
17:70 
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4003°89 51:10 








!) Rote Komponente stärker. 












































































































































423857 
50:17 
6373 
6965 
7580 
8044 
87:09 
9621 

4300°59 
06°17 
1604 
2269 
3397 
3515 
31:99 
40:89 
54.54 
63'22 
6483 
18:24 
83'62 


8535 _ 


90:08 
440280 
11'40 
19:30 
. 23'30 
2405 
21:73 
30:04 
3310 
3600 
5232 
5598 
6918 
86'253 
93:29 
9484 
99:20 
4500°39 
08:67 
22:54 
2545 
2630 


3078 ° 


4090 
49:66 


15586. 


59:50 
68:07 
70:19 
7114 
7500 


8023 - 


4605°99 
1359 
20:01 


35.15; 


3659 
4544. 
47:68 
48:85 
5050 
5230 
5244 
5559 
60°85 
6269 
63:90 
69:05 
7198 
12:64 
8882 
9132 
9262 
99:80 
470342 
05:15 
13:10 
16°62 
IL 
20:09 
24:60 
28:59 
40:00 
4044 
43°25 
48:92 
6710 
9689 
480419 
09:14 
24:25 
2705 


4830:75 
39:72 
40-19 
50:78 
51:02 
61:09 

4900-08 
21.18 
21.99 
35-00 
46:59 
49-97 
52:25 
70:55 
87-00 
91-46 
97-00 
99-61 

5002-27 

5106-43 
1472 
23:13 
45-60 
56:89 
57:56 
63-75 
77-49 
83-58 
88-42 

5204-33 
12:03 
26-40 
34-44 
53:64 
59-56 
71:36 
91:03 

5302-11 
02-81 
03:70 
40:85 
77-30 
81:19 
82-10 

5455.32 
64:57 


1-- | 5501°61 


EEE TE EEE CH ON On SE RE er 


Dank rNDNDDHHRARHRHAHND:SD 


— 


+ + 


3584 
5631°45 
7178 
571264 
2752 

- 40:89 
6208 
69:30 
69:55 
89-50 
9157 
97:83 
580600 
08:56 
22:20 
63:97 
80:89 
590224 
2801 
3647 
1380 
6100°63 
26°32 
29-78 
4680 
73:00 
8828 
6250.14 
6250 
62.64 
96'353 
631117 
20:60 
5838 
90:69 
94-45 
99.25 
641125 
4685 
56°26 
98:44 
692724 
4340 
78:80 


| 6643-10 


La, Li, Mg, | Funken 


Kanten. 


Aa12.1 K.R.| 43798 K.R.j 4391°8 K: 
160 IR. 876 K.R. 959 K. 
| | 


R.| 44002 KR, 
R. 


XXXVlI Li. Lithium. 

Ältere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 
der Wiss, in Wien, 67 (1898), Sitzber. der K. Akad. der Wiss. in 
Wien, 118, IIa (1909) (Rot). 

Material: Lithiumchlorid von E. Merck, auf Gaskohle. 

Verunreinigungen: Keine. 


Linienzahl: 10. 


2741-32 |2-LuN2)|3921:8 |1-Hbr [4602-50 |30-Fu:) 4] 6103°80 | 100 
3232-80 13 u1) [4131-05 | 1-H-br, Li?] 4972.02 \1 + 6708-09 | 200 u 
3915 |1--br 1427350 [2 —- br>) 


XXXVII Mg. Magnesium. 
Ältere Messungen: Fehlen. 
Material: Metall von Kahlbaum. 
Verunreinigungen: Keine, 


Linienzahl: 57. 


Ic =) Ri 
1500 u 


1-4-bıl 2928-93 


6 
5 
10 u 


Y » 
& ): u 

ve, 

. 


2915-60 


1) Rote Komponente stärker. 
°) 41'7 wenn nicht umgekehrt. 


500 u 


2 —-br 
2 —-br 


86°80 
42:18 
904717 
741 
91:25 
93:25 
97:2 


‚3106°5 


339020 
32:42 
36:90 


2 --bıl 3829-50 


100 u 


10 


9244 


200 | 3838-43 


200 — 
1-+-r’) 
1. 


?) Abgelesen wurde die violette Kante, 
*) Oder doppelt auf 017 und 032. 


>) Violette Kante eines Bandes. 


493 
502 
54°5 
90:50 
92:20 
95:88 
98:3 
4167°7 
4352°3 
8049 
93°5 
4481°3 
4571'29 


ler 
Is 
eree 
er Slar) 


Bi 


x 


SOIDHrHDHEHOTSS DD 
+ 
or 
ar) 


IS; 
o 
oo” 
= 


45840 


:| 4626°2 


139 
9645 
47033 
304 
4856°9 
60°A 
50121 
516752 
1287 
8379 


| 552872 


5711:35 


ep er ter er. erieneren 
BR m ee 


ee 


ns 


HFOIHVODMHHAGHo mm 
> 
17 


ar} 























































































































Funken 
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XxXXVINH. Mn. Mangan. | 
2536'16 


Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. im 26-91 
der Wiss. in Wien, 118, IIa (1909) (Rot). - 37-45 
Material: Metall von E. Merck. | . 37:70 
Verunreinigungen: Al, Ba, C, Cu, Fe, Ni, Pb, Sb. | -_ 38:04 
Linienzahl: 1216. ; 1 
BE 39:9: 


2215.31 1 2389-15 40:29 
20-15 89:65 40:87 
27-53 91:55 4124 
30:04 97-48 49:76 
31:74 98-05 43:06 
69-99 98-95 43:56 
99-05 240037 44-06 

2305-10 01:20 44:38 
08-28 01:82 45'927 
08-90 | 02-25 47-53 
09:08 03:60 48-01 
12:78 08-95 48-40 
15:77 - | 09-40 48:85 
19:01 12-85 49:43 
20-55 13:85 49:70 
26:02 16-44 49-94 
28:80 16-90 50-45 
28:95 18:01 50:78 
3225 19-90 51:65 
33:34 20-83 51:98 
35:06 22-9 . 5310 
40:70 12425 5531 
41:30 Il 2575 | 
48-90 27-51 
49-30 27-85 
54:59 28:05 
56:88 29-47 
57:80 33-50 
58-54 35:22 
59-54 36-70 
617 37:53 
61:85 38-00 
6TOL |: 38-30 
70:0 | 4055 
1347 4125 
7437 42-91 
7680 43:53 
84-1 45:73 
85-37 46:55 
87-10 48-9 


50°6 99:10 


DreHmHHmverme 
Bi. 
Sr 


5 
+ +4 


NHHHNDHMHHHHmD 


+ re 
- 


-1- 


nr 
+ +++ + 


a. 
3 


2 


| 
sie 
(> 


I 


Hr NDHODGrRHHHP$PRVHRHrHHRHHrRrRHRRrRHPRH HH DH rRNrRHrerRrrHM 


AAN HAHN HHA DH DDyHHHmrHmmMm 
DH DNDDDDDHrHHHRHHAHHHHHNDHHEHNDHHDHHHND 


3 


— 


2568°62 


6883 
6940 
70:19 
71:04 
72:00 
1254 
12:83 
14:34 


15:60 


76°20 
7805 
78'45 
79:00 
7945 
8178 
8252 
8271 
8307 
8442 
8463 
85°6 

86°68 
87:36 
87:60 
87:68 
89:08 
89:80 
90:13 
90:24 
90:79 


3133 
352: 
LIT : 


92:13 
9248 


98:08 
98-38 


93:80 


94:83 
3576 


96:90 
97:63 


3302: 
260035 
- 00:68 


0162 
01:94 
02:06 


2602°82 


03:17 
03:30 
0381 
0444 
0577 
06 35 
0667 
06'953 
07'385 
0794 
08:19 
08'52 
0890 
09 64 
1029 
10:68 
10'95 
1272 
1413 


.16°60 


1700 
17'553 


1820 


19'035 


1938 


19:57 
20:05 
2140 
2305 


‚2415 


24:85 
25°28 
2570 
2655 
2715 
2836 
2883 
29:64 
80:67 
32:10 
3247 
3306 
3942 
33'89 
35:69 


36:99 


37.25 
37:96 


2638°25 


38:64 
38:73 
39:91 
42'833 
42:86 
4315 
4385 
4770 
4813 
49:03 
5111 
51'96 
52:59 
58:66 
5599 
56°25 
59:20 
59:33 
60°46 
60:74 
62-66 
64:15 
65°30 
66°90 
6711 
67-95 
6944 
71:94 
7271 
73:50 
74:56 
74:87 


7511 


7561 


1685 


1135 
7195 
19:26 


80.09 


50°49 
s081 
81:37 
8175 
82:50 
83'16 
8396 
84:66 
8602 


Funken 


SOHHHHWOWONDDDHNDDINDDWDWDWÜNDHHFPBPDNDNDHrHHHNDN BHO HONDDHHHrHHgeH 









































































































































268750 
88'371 
89:90 
90.54 
31.10 
91'838 
32:L1 
92:56 
93:30 
9370 
9420 
95:17 
9546 
96°05 
99:07 

270L 11 
01'238 

01:80 
03:10 
03°55 
04:08 
05'850 
0675 
07:61 
08:52 
0891 
0972 
10:05 
1041 
1072 
1170 
13:95 
1483 
1578 
16:85 
1758 
19:09 
19:40 
19-83 
20:01 
20:99 
22:19 
2427 
24:52 
2600 
2705 
2763 


1) Rote Komponente stärker. 


+ 


(Fe) 


272815 


28°67 
3178 
33°96 
all 
3165 
4085 
44°98 
45'55 
4582 
AT AU 
48:03 
48:79 
5024 
5170 
53°28 
53°56 
54 06 
5430 
5453 
5680 
5690 
5817 
58:55 
6042 
6111 
62°5 
62'671 
6329 
63:80 
6410 
65°06 
65°55 
6577 
67:99 
68:60 
69:00 
6945 
6976 
12:26 
73°20 
74:60 
7511 
15'48 
15:90 
1666 
11:55 


DOM HODHNDDHDHDDHONHMM 


2818°05 


18'857 
2157 
21% 
92-11 
22:68 
24:79 
28:55 
30:57 
3084 
38'852 
4045 
4610 
51:30 
5511 
5529 
56'33 
5710 
61°8 
627 
6491 
68°3 
69:37 
6976 
70:23 
70:94 
1250 
73:06 
74:95 
1549 
79:60 
7996 
8125 
83:94 
84:28 
8523 
8680 
87.99 
88:25 
8971 
9077 
9147 
92:52 
93:95 
95:03 
91.19 
98:82 


11 


289902 
290030 
03:02 
0476 
.05'36 
0732 
1325 
1473 
2144 
2272 
2565 
2598 
26°68 
2734 
2TAT 
2T75 
28:76 
30:62 
3244 
3313 
33°86 
3414 
3452 
481 
73545 
36:90 


Br a r 
Bee. 
x el 
£ R R 31782 
“Sy a ı) 
A | f 
r r Po : 


NDHH NH NDHHHNDHH 


2966°05 


6700 
12:75 


7660 . 


16°99 
1795 
Toll 


8092 - 


8475 
8985 
9730 


3002'22 


0776 
0835 
11'30 
11:50 
1577 
1480 
14'95 
16°55 
20:07 
2075 


Sg 


2185 
22:8 
25'32 
25'935 
2928 
29:50 
31:19 
33:69 


2 54:23 
— 34:90 
3821 

| 3861 


4070 
41:31 
42:82 
43°20 
4545 
44:68 
45:66 


4588 


46°55 
4714 
49:12 


2 S0T 


3051'55 


54:48 
56°83 
59-15 
62% 
62-67 
61 
70:37 
70°94 
13:25 
75°30 
76°46 
7975 


8145 


82'853 
84:75 
84:85 
87:06 
9322 
9617 
9645 
9718 
99:43 


310042 


01:67 
02:44 
04:55 
07:61 
095 

10:31 
10:79 


11:30 


15:54 


23'253 


2377 
2535 
28:75 
3994 
4241 
48:28 
50:07 
61'22 
70:05 
70:95 
13°06 
18:64 
83:55 
83:69 
8718. 


-|- 


++ 


+ 


++ ++ 


oo 
Fr 


| 
Se: 


- 


DHHam 
Sn Hr NDHH DH NDHHHmHmHn mm Con 


3196°40 


99:03 


3205'02 


11:88 
13:00 
17:08 
24.88 
2614 
28-20 
30:84 
3159 
3690 
40:53 
40:73 
43:90 
48:63 
51:26 
53-06 
54:16 
56:25 
58-55 
60:37 
64:86 
67:94 
68:87 
70:50 
7314 
78:68 
80-90 
96:00 
97-01 
98-33 


3305°02 
. 1745 


20:85 
2430 
28:18 
2858 
30°94 
3170 
3252 
3655 
31:55 
58°60 
63°20 
66'353. 
75:10 
16:62 
8383 


— 


44H + 


u a u i “ 
een ln 


+44 











Funken 














| 3928°46 | 4099°56 4278'86 
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DOODOArDHPRITOPRP IHN HNWDASOD HR HH H- BD HHNDHOVOVHHNDHNDHmHm 


u. Ihe 


—- 


EEE 
gs 
&D 

7 


. 


2988 
3585 
40'25 
41°60 
4887 
50°03 
53°64 
56'65 
58°07 
5870 
60°60 
67'86 


6813 _ 


6955 
7000 
10'66 
15'395 
1713 
030 
8225 
8377 
84'66 
8500 
8920 
8570 
86'354 
90:50 
9101 
91:10 
9201 
93:00 
93:86 
9430 
96:09 
9671 


370040 


00:68 
0155 
01:89 
06'893 
07:05 
08:20 


09:02 


10:02 


ri, 


14:98 
1540 
17:67 


19:11 
21:06 


24:95. 


2543 
27:10 
21:45 
29:03 
29'693 
3020 
31:16 
3211 
3704 
4043 
41:18 
4675 
4866 
D0°60 
50:91 
54:00 
5445 
55'33 


56x79 


6352 
63'93 
67:69 
67'86 
6832 
11:59 
74:04 
1669 
1846 
8404 
8555 
8700 
87:29 
90:39 
93°36 
9940 


380071 


02°05 
04.90 
05°97 
0690 
0925 
09:73 
10.84 
1149 
12:39 


362761 | 371830 3816°86 


23°69 
24:07 
29'853 
34:02 
84'52 
36'658 
39'92 
41'26 
43:12 
44:19 
53:62 


5668 


64:26 
6581 
12:29 
1335 
8342 
89:00 
8961 
9177 


‚9276 


94'855 
9561 
9649 
9745 
97:75 
98:20 
9851 
99:48 


3903°69 


04:49 
05:07 
0539 
05:65 
0833 
1056 
1160 
12:92 
16°53 
1745 
18°48 
19'45 
220 

230 


2348 


24:25 
2607 
2670 


PHNDDDD-VHMHTmHANDHHHHHHH N DHHHRHRH HH NND HN HH DD PBHSTTHOo BD HM 


29:45 
29:30 
3169 
33:19 
35:66 
3690 
37.90 
41:36 
42:10 
43:09 
44.00 
52:15 
53.00 
5480 
5681 
6255 
70:22 


10:37 
1 16'04 
I 7724 


8031 


82.31 


82:74 


| 83:06 
I 823 


BRHCHNDONDHHDN HH HH OD N HR NHHeNHmr 


++ + 


+ 


DH HN HD DOT HHHDSDHWDADIDRND OH DH Oo HIHND HH Hm 00 


SE) Sol a u to ol m 


FOND 
DIT 
= = 


= 


-- 


> 
= 


+4 


< 
V 


.— 


| 410015 


03:14 
03:65 


05162 


0552 
08:00 
11'02 
11:91 
13°40 
14:04 
1454 
16'82 
2256 
22:99 
2345 
23:69 
2601 
26°56 
28:30 
3130 
3245 
3477 


3920 


3706 
3741 
4035 
4124 
ATTO 
48:97 
55'68 
5720 
7680 
90:20 


4201-96 


05:63 
0653 
11:93 
20:80 
30°43 
3991 
42:51 
4442 
51:92 
9317 
97:86 
5941 
6151 
66:12 


E Exner u. Haschek, Die Spektren der Elemente, Bd, III. 


+ + 


+++ 


KNHDPRDHROUDSOHHNODHRIRHHHHHH HH DBDHNDHRHNDDNDHH 
- < 
Ay) 


ae 


SH DPD HDOLIDND N 


+ ++ 


81'32 
83:99 
84:29 
9243 


430040 


12:74 
2135 
2687 
4419 
4.8'59 
56°78 
6342 
6545 


7514 


7990 
8192 
82:93 


440829. 


12°07 
15'03 
1994 
3652 
5181 
53:19 
55'20 
55-51 
56:00 
5724 
5774 
58°46 
60:57 
61°30 
62'23 
6487 
7035 
73:00 
13:90 
19:69 
9027 
9185 
96:84 
99:09 


4502°40 


04:05 
42:64 
44.60 
As 


460557 


++ HH 


=> 


DHHHHPPHHODHOPISCHRHIUPEDIIOWDHUIUND AND H- 


oo 



















































































Funken 


| 462672 


71'86 


4701°35 


0991 
27169 
30°57 
38°50 
3928 
5425 
5592 
6170 
62:59 
66:08 
66°61 
8364 
94:65 


4819-60 
23:73 
95:75 
27:05 
44:50 
Se 54:80 
55:00 
62:19 
96-8 
4901:0 
04:75 
34-21 
66:06 
50178 
18:25 
—-br| 5118-10 


POoOOPBNFODMTH-DNDHMHMMD , 


1—-bri 5151°09 
10 9675 
H255°48 
96°0 
978 
53001 
032 
4126 
50'03 
br 7784 
bri 9490 
99:72 
540765 
1392 
20:60 
32:75 


I Hr H+HHaH 


Harrer fßb 
En 



























































der Wiss. in Wien, 118, Ila. (1909) (Rot). 


208185 


88'353 
8952 
9125 
92:56 
9317 
9535 


2100'85 


0126 
0175 
0435 
05-10 
08°08 
08:80 
10:01 
10:67 
11'530 
13°46 
15°67 
13'98 
14-40 
15:21 





3248. 


1 | 211555 


Q 


ENGE BEE BEIGE GG ER ge ee ae Ge ET ge a u zu 


++ 


16'82 
1790 
19:80 
2200 
2227 
2340 
24:22 
2493 
2598 
2731 
28'069 
3195 
3309 
3345 
35.00 
3610 
3947 
4103 
4145 
4223 
A247 


Material: Metall von c Schuchardt. 
Verunreinigungen: Ba, Bi, C, Ca, Fe. 
Linienzahl: 


+ 


BuakpkbsspppaprhANDPrRHAHRPRRAHHrRMm 


— 


2143°30 


4411 
45:52 
47-70 
49-82 
52-56 
53-4 
54-1 
559. 
56-77 
57:08 
61:12 
63:72 
65-24 
65-89 
66-25 
66:61 
67:16 
67:70 
68.31 
68:82 
69:55 


KO,,NSDDHWDHOQOHHHRHNDHMHH 





XXXIX. Mo. Molybdän. 
Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. 





AH NHmHHeaHNHm 


DARM DHHHRRHH+HND HH HMHHmHHHmm 


+ 


HKHHDHHHHHrHHmHHmHmHeHmHHA NV HH NSHAHHHNDHONDDHHHHNDNDDHNDHNDHHHHHND N 


O 


++ 






Mo 


E15 













































2 227285 1 230950 

z 0 1 73:39 12 09:91 
90:52 1 7414 .\1d 11:43 
91:50 2 7449 |1 12:28 
95:03 1 75:10: [2 1320 
95.34 1-+ 17554 |2 13:59 
97:04 1 ‚572 12-4 13'95 
97:35 1 7630 2 14:46 
9757 il 1105 1 15:11 
98-20 i 18:14:32 11 15°66 
2200'32 1 als 16°21 
00:70 1 79:69 1 16°51 
01:05 1 80:95 |2 1794 
0494 2 8150 I1- 20:12 
06-13 11 8233 |1 21:15 
06:52 1 82:99 |1 21:73 
06:93 1-bri| 8340 [1 22:35 
207.42 1 saTD.. hl 23°03 
08:23 1 8452 |1 23:99 
on 12 8523 11 24:93 
E 2% 1 s654  |1 25:60 
09 92 1 8923.12 25'89 
11:06 1 89:99 12 2677 

| 21353 1 903° 12 2742 
a E 23:77 1 9042 |2 2785 
- fa 06 1 90:95 12 2815 
e 40 1-+ 92:65 il 2801: 
2 1 93:08 It REN 
BD ji 93:65 11 DIET 

1 9502 |3 504137 

il 9540 |1-+| 30:99 

Fat 9660 |2 91525 

Bee 9703 1 32:20 

5 |1+| 3276 

me 9830 1 33:74 

al | 98.44 1 3412 

le |- 98:98 1 9446 

I 99:35 |1 34:87 

1 93:35 1 5497 

1 230120 |1--| 35°46 

1 0220: 1 5575 

1 02:90 1 56°25 

1 0430 13 36°48 

19%. 02. 3670 

1 0574  |2 37.11 

I 05:94 |1 3748 

er: 06:55 |2 38:54 
1-4 0705 12 39-00, 

eıl- 08:03: 12 3927 





Funken 
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233941 


3973 
40'49 
41'69 
42'36 
4210 
43°20 


4383 


44T 
4674 
A155 
47:89 
48'66 
4890 
49:05 
49'96 
50'21 
50°63 
5270 
5380 
54.24 
5474 
55°07 
55'39 
5554 
56'12 
57:28 
57:39 
57:65 
579 
59-11 
5941 
5976 
60°37 
6131 
62:50 
63°04 
6377 
64:05 
6486 
69°04 
65'953 
6617 
66'538 
67:05 
69:00 
70:06 
‚7033 
7046 


237131 


71'635 
11'395 
1303 
1401 
14:95 
15'50 


‚716 


11.90 
1872 
3006 
81:19 
81’55 
82°46 
8313 
8345 
8392 
8471 
8613 
8625 


8702 


87:89 
88:15 
89:05 
89°31 
89.83 
90:19 
90:53 
90:89 
91:81 
92-40 
92:77 
92-82 
93:26 
94:07 
94:83 
95:17 
96-11 
96-33 
97-19 


IL8I 


99:03 
9944 
998 


240201 


0266 
0348 
03°68 
03°78 


2404-55 


0475 
05'285 
0592 
0721 
0840 
0874 


08:97 


10:15 
1100 
11'355 
1190 
1285 
1315 
1434 
1476 
1625 
17'46 
18:00 
1840 
18:69 
19:08 
1:93:90 
20 25 
2135 
2175 
2226 
2381 
24:08 
2432 
2519 
27 
2646 
2706 
257 
2825 
28:84 
2319 


2949 


30:36 
34-04 
34:26 
34-66 
35:99 
37:76 
38-40 
38-65 
4015 
40°36 


1 
2 

len 
1 

3 

1 
2 
1 
4 
2 
1 
2 
8 
2 
1 
1 
1 
1 
2 
1 


1 
5 


1 
2 
1 
1 
4 
1 
5) 
1 
1 
1 
1 
E 
1 
1 
2 
1 
B 
1 
1 
I 
5 
5 
2 


1 
2 
1 
2 


2443°26 
4352. 


4484. 
46°46 
47:14 
4756 
48°44 
4974 
5147 
51°86 
5230 
53°21 
5345 
5389 
55'52 
567 

5710 
5785 
58'26 


5875 


59'853 
6077 
6115 
61°40 
61°90 
62:55 
63°61 
65°99 
66°06 
6674 
67:06 
6742 
68:00 
68°47 
68'586 


6935 


70.12 
7110 
720 
123 
73:05 
13:39 


14:32 


1477 
1528 
15:57 
77:61 
78:06 
78:30 


-— 


HVN+HENDNDHHHHRHHHaHmHNm HD 


BPerpBrmkseprrrrH SNDOHH NN VHHHHRHOHMHMHMürHrerRm 


= 
gi SD HEHHND HH DH NHHrHeWmHHmn mm 


ie 


| 2508-23 


09:21 
1044 
11:89 
1216 
12:55 


| 1323 


14:05 
1430 
1478 
15:20 
1570 
16.19 
18:54 
185 81 
Ko 
19:29 
18Pr 
20:50 
21:20 
21:79 
22:69 
23'28 
23:85 
34:78 
26:83 
27:25 
28:48 


28:3 


NDHNSHOSOHMHTOHNDDOHHHHH NND NVOHN HH HH 


+ 
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| 400001 
00:65 
0312 
05°27 
06°20 
0680 
07:10 
08:20 
08:79 
049'52 





8180 . 


9325. 


HHrHrHHrHrmar-NDHHHHHfHNDHHASHHAHHAHe AHA D HH HH 


| 4010°3 





1045 
12:11 
13:36 
16:22 
1751 
31:18 
2370 
2423 
2562 
2615 
2702 
28°85 
30:12 
3103 
32'065 
3375 


3DK0L 


3681 
3744 
3189 


3822 


359 

4077 
41'23 
4302 
4357 
ATOO 
41°6 

48:15 
4878 
5025 
5134 
52°08 
5970 
56:13 
56°46 
5775 
58:75 
DITT 
6224 
64:34 
6480 
66°53 
67'85 


7009 


14:60 
15°40 
1570 


| 407610 


fesyr 
=— ar BR nu. Geumnunnfen Dee 


16°33 
16°69 
1185 
15:22 
81'22 
81:61 
8220 
8416 
8452 
86:15 
89:87 
91:10 
94:55 
95:11 
96:95 
98:35 
98:90 


| 4100°46 


02-30 
03:94 
05:24 
05:68 
07:61 
08:25 
08-80 
10:50 
10-90 
13:76 
15:07 
159 

18:68 
19:13 
19:78 
20:26 
22-52 
23-80 
24:69 
25:80 
26:65 
27-45 
28-43 
29-00 
30-40 
31:00 
32:09 
324 

32-94 
33-15 


++ 


_—_ 


ar 


= 


+ 444 


je) 


4+ + 


HRHrmmHmmmmHmHmHNDHHDWDWIHND HH HH HANnN HUHN NDDNHrTHHRHVHTFHPRNHMHHHeN HM 





1413554 


3102 
35'35 
35°80 
3912 


41°60 - 


4370 
4702 
4911 
510 

5205 
5442 
55'43 
5574 
56:91 
5758 
61°45 
6284 
66°40 
68°63 
6998 
713 

119 
1241 
142 

15'3 

7705 
TTV 
78°06 
1842 
8122 
84.48 
8597 
86'453 
8847 
90:13 
91.20 
9245 
9471 
99:06 


| 420070 
| 015 
| 0475 


05:96 
0740 
0981 
1117 
1420 


116.96 


+4 -- 


44 + + 


+ 


44 ++ 


feny= 


— 





HAMA keANDDHNGSHPpBeHrkHHHHkAHdbeANDDHHHAH NND DSH HEN DOUONDDHMRAH 








| 4219-55 


22:55 
2314 
2515 
2642 
2725 
3277 
33'64 
3518 
37:39 
3825 
3927 
40:25 
40'45 
4100 


43'29 


4492 
46°19 
4676 
5085 
52:01 
5455 
5510 
56'893 


. 6052 


60:82 
61:60 
64-8 

65.3 

66:33 
66:83 
68:23 
6943 


12:24 
1321 


14:57 


7580 


77:08 
77:43 
79-20 
80:72 
8141 
81-97 
84-75 
8721 
88-78 
89-56 
91-35 
92-30 


DHHVHmHHHmHHrHHHHHHNBHHDoNDHH Hmm pH 


SUSTETEEN 
es 15 


S 


+44 + 


IE 


oO 


PHDVmmmhHfHmHgngr 


I” 





| 4298-40 


94:05 
9632 
9680 
9905 


| 430144. 


0410 


0510 


1055 


1192. 


1182 
12'6 

13°1 

15'41 
18:09 
1874 
21:91 
2211 
2265 


2546 


2630 
2691 
2819 
29:50 
2980 


32'67 
54.96 - 


38'80- 
59'385 
3995 
40'389 


41°56 


44:8 

46:31 
50°49 
5345 
55'42 
5624 
5750 
9848 
59:76 
62:10 
62°88 
63'82 
64:63 


6670. 


6921 
1230 
1352 


DHHDHHMHHRHHHHMHHANDNVGPBPRRHHAHHHHNDDHHITGH HE a an 


HHerNDHmiefrDHVHhrmpj 


Mo 


Sen: 


a0, 


an 


no 


.. 





| 4375°16 


16'835 
1792 
Ss047 
s077 
81'82 
82:59 
8573 
8842 
sy70 
9110 
9169 
92:31 
94:57 
9685 
9746 
987 


| 440310 


0351 
04'35 
0705 


0758 


09:62 
10:15 
11'88 
1241 
12:94 


|... 22:25 


23°80 
26'587 
30°65 
3370 
5440 
sd-1l 
37:06 
39-11 
42°40 
43:24 
4555 
46°59 
49-90 
52:20 
9290 
5456 
5545 
57:52 
58:80 
60-81 
6405 





= 


KTRHOMHHNDOHHHNHHPRHOHNDDHHNDOHHDNDHHHHHNDHHrHHrH HH m 


nt 


a 


Si 


-- 





| 4464-95 


68°43 
1182 
12:22 
12:78 
1348 
14:78 
15977 
sp 11 
8720 
5914 
8948 
90:36 
91'46 
391'85 
93'65 
99:60 


| 4500:68 


01:44 
03:72 
06:13 
0681 
08-36 
08:83 
11:30 
1229 
14:65 
15:30 
17:26 
17-55 
18:60 
18:85 
19:75 
21-35 
22:36 
24:51 
26:55 


1 29-57 


34-65 
3502 
3960 
36:98 
3751 
3855 
39:06 
39-80 
40:98 
4175 
43°60 


Funken 





+ .. 


++ 





-1 


++ 


Be 00 ne. 0 N Bee ren 
feay> 
er 











































































































































































|) ) 
ll Ä lH) 
h| | Funken Mo 128 129 | Mo Funken ) | 
I | IIN]] 
n | | | | IN 
| | 454524 |1 1462150 |2(L) 2 489745 |1 | 5080:19 |2 5355.02 |2 1549872 [2 56097 |1-+ | 
| | 4621 |14| 229 |2-+ Dr 99:78 |1-+ 91:20 1 556° |2-br| 997 |1-+-bri 1115 |4 I 
I'M Aal 1: 23:00 21 t-7 [2901.99 1 | 9156 |1-7 86.63 |2 550172 |2 13:30 |2 ‚||| 
| 4826 |1+| 2380 |1- 5 | 04:01. [1 | 9240 11 -- 60:80°. 15 - | - 02.112 32 18:65 |1 ll 
| 5345 1 | 9038 11 We 0763 |1 | 9611 [1 6440 |3-4 088 |2-Hbrl 1895 |ı ll 
9 et a N se 96:86 |1 6720 12-4 06:70 !30 19:59 |1 |) 
| | 54:00 |1 2766 |2 1 2639 |1 | 97:73 |2 72:58 |1 11:24. 1 2572 11 | 
I | 58-39 |2 3330 |1-+ 1 2664. |1 | 98:24 |1 88:91 | 1 11270 2743 \1+ III 
| | 58:92 |1 3605 |1-+ 2 31.39 |1 | 5109-91 |2 94-71 |2 14:00 | 122 30:82 |1 ll 
IM 60:30 12 AUIE I 2 ALET. 12 | 26% |1-+ 97aT |1 1947 |1+ 35:02 [3 | | 
| | 6480 |1+| 5250 |1--br | 4260 |1-+ | 45:55 |2 38:93 - |1-F |: 20:24 |2 42:60 |1-- | | 
al 6590 |1 | 5325 |1--br IE 440 |1--bıl 47:53 |1 540063 |2 20:86 |2 50:33 |8 | | 
De l | 6920 1 57:64 |1 | 2 54.32 |1-+ 714 |2-br] 0660 |ı 2949 |1 6750 11 -+ ||| 
ı a5 1211 6911.11 r.E 6440 |1 8178 |4 26:20 |4 33:28 120 74:69 |3 ) 
ni 7543 |L+-| 62:92 12 1 | 364560: 21 520035 |2 27:09 1.0: 77]33471° 11 78:10 13 ı | 
IM ı 17:96: 1 72:08 |2 1 |. 70:46 [1 12:06 ‘ \1 28:97 |1 37. 1 782 0 ) | 
‚18 1807 ıl 80:70 1 L--brj 78:55 |1 99 1 2990 |1 39:60 \2 89-31 |10 'ıl 
IM 19:00 |1 8124 |1 | asia 1 3127 |1 31:20 \1 41:86 |1 89:70 |2-H | 
ni s112 i+| see li+ w 1787 1 33:60: |L.+ 35:87 |2 43:32 |3 98:87. 11-4 | 
IM 2 | so 11H 4 79-30 3 34-45 |1 37:93‘ |3 44:69 |3 94:60 I|1-+ |) 
nl 8624.11 21. 8602 8 1+ 8017 |1 38:29:13 39:90 1 52-00 1 95:08 1 | 
0 86:79 |1 8630 |1-+ 1 82:04 |1-+ | arıl: 2 4115-210 82421 99:60.3 7 || 
| | Hl 87:00 1 8840 |2 A 87-6 1 br 43°0 1--bri 4400 I1- 56:51 .|3 9622 11 ll 
Il 87:60 1 91-08 1 8 seo | 45:69 |2 4710 1 57:00 |2 98-50 I1-+ ll) 
IM 88:32 |1 9412 |2 1 92-48 11-4 59:21 |3 A.:80° 1 42 5825.11 99:51 |2 I 
i || 9240 |1 " 96:69 : 1 1 95.48 114 | 61530 |2 4899 |5 6280 |1—+ 5720232..-14 ')l 
m 9382 |1 Luroosz 1 N 97:66 1 | 7980 |1+ 50:72 |3 6430 |1 05°96 |5 ii 
l 06531 |? 0624 1 1.2] 0848 a 81:00 |3 5322 | 66:91 |1 0722 |1 |] 
I 932 1 | 0840 |2 1 14:76 |3 93:60 |1+ | 5857 |1 69:68 |1 12:04 |1 || 
| ||) 460878 |1+| 1304 |1 Ih 16:93 |1 95:60 |1-- 60:75 |3 7070 115 1530 1 | 
| | |) 0a | Ki Ir 18:59 |1 530403 |1-brl 646 |1-bıl 7539 |2 20:20: U | ) 
N 0885 |1 18:09 |2 Dar 2001 |1 0641 |1 Go 80:39 |1 22:98 18 || 
A ||| 10:03 \3 1910 1 2920 |2 1408 |1 6930 |1-+ 91.80: 12 2330 [1 | | | 
| 10:72 11 2325 1 | 3 30:98 |2 1522 |1+ 1354 |8 96:46 |1 28:96 |1 ll 
a 11:34. ,|1 23:60 |1-4- 1 39:10 |1 20:07 |1 76.03 |2 9700 |1-+ 2976 |1 ll 
N 25 |ı | 852 |ı | 1 3951 |1 27-30 1 88:86 |1 5601-29 |1 30:09 1 ll 
| |) 1325 :|1+| 2931 12 1 4788 |2 28:25 |1 8962 1 01:68 |1-+ 3424 |1 Ill 
| 14:94 |1 31.65 15 1 5520 |1 sea2 (17 |. 9049 |2 02:99 |2 3985 |1 l 
"/ 1675 |1 5A 1 5828 |1-+ 42:25 |1--bri . 91:00 |3 05:66 |1 41:90 |1 ll 
| | | 17:78 1 49:79 3 1 60:08 3 49:92 1 -- 92-40 ig 08:84 2. 4786 I \ 
Ah | Exneru. Haschek, Die Spektren der Elemente. Bd. II. 9 ill | 
28 N 
= I 
| | I | 























































































































Funken Mo 130 
575770 |1 5878.35 |1 6055:05 |1 6302:03 |1 
6550 |1 81:73 1 5783 |1+ 17:06 |1 
6750 I|1—+ 82:96 |1 5823 |1 DET. d 
6999 |1 84.51 |1 64.10 |1 35,40 |l 
7126 1 8530 |2 7455 |1-+ 40:13 |1 
7475 |1 88:52 115 75:80 |1 5742:13 
759 |1+ 9176 I1- Ba 58:90 |2 
7610 |1-+ 9247 |1 81:51 |1 60:15 |1 
7834 |1 93:52 |3 86:87 |1+ 70:66 |1-- 
‚79:52. .|2 939 |1-+ 934. 1epr,uol 7207.11 
80:27 |1 9612 |10(Na)| 9640 |1-+ 72:60 |1 
8084 |1 98:06 |1 - 1610210 |2. 84:00 |1 
8345 I1-+ 98:98 |2 1046 |1 89:30 |2 
8415 |1+ 99:85 |1 19:24. 1 9131 |2 
849 |1-+ 1590164 |2 20:81 |1 6401°32 |3 
8585 |1 0550 |4 2560 1 047 |1-Hbr 
8864 |1-+ 1940.41 28:38 |1 0674 |1 Ä 
92:03 |10 1432012 30:84 |1 07.22.11 
9420 |1-brl 2400 |1- 31:05 |1-4 09:37 |2 
9600 |1-+ 2653 15-4 3480 |1 12:65 |2 
580065 |1 29:03 |20-- | 3883 |1 151 |1-+br 
01:62 |1-+ 33na 5850 |1+ 19:24 |1 
0292 |2 38:13: |1 58:65 |1-+ 20:00:|1° 
0420 |1 43:83 |1-+ 64:72 |1--br 24:61 |10 
0640 |1 4776 |1- 66:17 |2-—-br 2920 |1 
0846 |1-+ 4945 |1- 70:95 |1 29-32 |1 
0922 11-4 62:9 11. bri 75.70 11 400 |1--br 
14191 6579 |1 8139 |1-+ 46:60 |2 
1577 1 68:69 |1 89:22 |1 53:55 |1 
15°97 |1 692 11-4 93-47 |1 62:19 |1 
2094 |1-+ 6975 I1-+ 9787 |1 63:74 |1 
2530 |1- 7072 \|1-+ [62053 |1--br 62.22 1 
2544 |2 71:54%.1 08:50 |1 10:25. 1 
2720 11-4 TA-AT. 2 09:72 |1 1144:|2 
2735 |1 8316 |1 1490 |1 714.25 |2 
3572 1 88-40 |2 18:11 13 16°59 |1 
40:16 |1 89:70 12 2710 |2+-br 7945 |1 | 
49:03 |2 4 9025 |1 43-35 |1-- 8540 |1+ 
49:92 |5-- 91:60 |1 50:68 |1--br 8630 [2 -+-br 
51.77.15. 16002.008 [1 5596 |1 9275 |1 
5342 |1+ | 0412 |1+ 62-50 |1-+-br 9340 2 
54:50 |1 11:56 6452 |1 65096 |2--br 
5851 |10 13:25. [1 66.12 |1 12:99 |1 
6160 |1 2570 |2 78:72. |1 20:20 |3 
68:94 |1 2749 |1 82:24 |1 23:86 |1 
69:50 |8 30.89 [20 8325 11-4 3791 |1 
7172 |1+ 40:00 |1 86:88 |1 388 |1--br 
Aal! 48:08 |1 91:04 |2 43-22 |1 
1678.12 51:16 |1 94:00 |1-+ 452 |2-+br 






131 Mo, N 








Funken 
655284 1 657130 11 6650°69 5 674646 1 
537 1-+br 91:17 ]; 59-99 1 4661 1 u 
56°6 1-+-br| 661155 1-4 9077 1 54:30 1 
59.0 1-+-br 1940. |8 673428 2 .. 1683925 1 
70:02 1 24:88 1 


| XL. N. Stickstoff. 
3 Ältere Messungen: O. Neovius, Akad, der Wiss. Stockholm, 17 (1891) 
Geißlerrohr. J. M. Eder und E. Valenta, Wiener Ber., 118, Ila (1909) 
(Rot). A. Kretzer, Zeitschr. für wiss. Phot., 8 (1910). W. Schwetz 
Zeitschr, für wiss Plot. 8 (1910). | | 
Material: Kohlenelektroden in N und in Luft. . 
Verunreinigungen: Keine. | 


Linienzahl: 142. 










ler} 


332955 |2--br [404148 |5-H-br[4401:33 |1+ [47744 1--d 
3189 |2-+-br 565 |1-bri 2608 [2-4 79:90 12 an | 
660 |1-+br 6370 |1-+ 3030 |1-+ 8142 1--bıl 
6743 11 8170 |1-+ 32:62 |2-bıl ss’so - | 
RE 9743 |3 344 |1-+ 9890 2 | 
343743 |3 + 410346 |34+ | 4723 |20-+ 1480333 5 | 
71:08 |1-1br,02| 1665 |1 + 6025 |1-- 0608-1. | 
| 354523 |1--0?2| 3385 |2-+ 7795 |1-+ 0.32 1 E 
f 6043 |1--0?| 4603 |4-- [450778 |2-- 4785 1 
| 892 |1-br,00| 5221 |1+ 1495 |1-- oe 
94:60 |1-Hbr,O2]| 7616 |3--br| 30:08 |2--bıl 9553 1 
BrogAl 1-2 79:80 |1-+-bıl 4488 |1-+ 1494128 11-0? 
444 |1--0?| 9620 |1I-+ 52:65 |1- STH IL - 
5841 |1 992 |1-- [460167 |5-4 9A le 
71:09: |1-+ 420680 \2--brl 0734 14-4 9460 1 + 
383082 |2--br I 1405 |3-+ [500154 3 —- 
3930 |3--br a 2157 14-1 0530 3-4 | 
43:12 ° |1- 2335 |1 3073 115+| 0750 2-4 | 
45:27 11 2856 |3--br] 3420 |1-+ 10:79 1 \ 
50:65 !1- 36:93 |5 1 bil. 4070 1° 165 |1--br 
>02 \1-br 41:94. \5-Ibr| 48:27 .|5-4 258 jepı] 
81:83 | 6645 11-4 4926 \5-+ 45:28 2 
9343 |1+ 16:0 1 5478 |1-+ [517606 11-0? 
390929 |1-- 8243 100 or 7963 1 + 
19:24: 110-1, [435210 | 1-1 9775 (1--bri52508 1 
40:20 |3--br 48:14 |2-- |470540 |1-- 1548285 11-4 
56:04 |6 + 61:80 |1 1 18:58) 14 Ba 
95:26 |50-4 ale age 26:90:11 pr] Haar 
4092577 |3-+-br 79:70 11 3578 1 -bri 8058 1 
39:07 |A-L[hr na 64:90 |1--brl 9590 2-4 


Ne) 
3 




























































































648228 |2-4- 


52:07 |1--|571089 |2-+ 32-05 
>| 6610.68 11 + 


1--brl 407 


Funken N, Na, Nb | 132 
nn —— 
552 + ser |5-+ |araraz |ı 5941-9 |10-4brl 
5030 12-1 7970 1204| 6760 |1 526 1-4 
3540 |2--| 8640 |5-+ 3 an 
5 
2 


-.- 
— 
592805 |3—+ 161707 
ei 
66°5 1-+ 307 0 
566678 |10 aa | 
XLI. Na. Natrium. 
Ältere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. Akad. 
der Wiss. in Wien, 61 (1894). R. Schillinger, Sitzber. der K. Akad. 
der Wiss. in Wien, 118, Ila (1909). 
Material: Natriumchlorid auf Gaskohle. 
Verunreinigungen: Keine. 
Linienzahl: 13. 








2617.22 |1--Na?| 31916 |1-+-Na? | 3303717 |10u | 56885 |1-Hbr 
88-2. |1-LNa?l 32856 |1--br,Na?| 51535 |1-+-br| 589021 |10 u 
2852:9 |3-- br | 3302-52 \20 u 56830 |1-Fbr| 96:18 |8u 

29513 |1--br 


| XLII. Nb. Niob. 
Ältere Messungen: Fehlen. 


Material: Niobammoniumfluorid aus Nioboxyd von Prof. W. Muthmann . 


in München, auf Gaskohle. 
Verunreinigungen: Fe, Ta, Tı. 


Linienzahl: 2086. 








2297.35 


















































215575 |1-- | 225060 |1 | 227533 |2 1 
60:43 |1 52:34 |2 7949 |1 99:34 |1 
759 |ı 5505 |14+| 8060 |1-+ [230045 |1 
7686 |1 5571 11 81:30 1 00-90 |1 

2200.08 |1 Dick IE 1: :81:66..)92 0220 12 
03874 |1 62:308.11-2 1 81:97 .|1 0280 |1 
29:84 |1 6340. .|1-7.| 8316 |2 0447 14 
3687 1&| 6269 1 8455 |1 0489 |1 
3760 |1 6576 l1a?| 8536 11 0933 |2 
A045 |1 6685 |ı 88:99 |1 10:04 |1 
4075 |1 6865 |1 90:50 12 3 
4434.11. 7032 10 9.77. E21 .15340, 5 
4685 |1 7285 11 93:05 |1 1495 |1 
48.36 |1 130 12 951 1524 |1 
48:93 11-71. 7404 1 95:80 |3 17:01. .1 
A962 1 1 750 12 9772 11 ERS NE 





133 


2319°67 


20:34 
2210 
23°63 
24:15 
24:34 


2630 


2723 
30:29 
3490 
35'42 
3575 
3818 
40:14 
43:98 
4545 


4665 
. 4932 
52:45 


52:97 
5417 
55°63 
5612 
56'42 
612 

62 60 


6535. ° 


65'82 
6631 
69:08 
70:08 
1237 
12:89 
16-51 
78:10 
8030 
Ssd-00 
8539 
87:22 
87:60 
8825 
92:05 
9546 
98:60 


2400'49 


02:77 
0436 
05-45 
05:97 


++ 


DHHNDMHHRHH DARAN A 


+ + 


DDHHHOHHANDVDODHHrHrHRAV DH DI HR HA a a 





ER 
x 
D 
Ss) 

7 


| 2407°82 


1020 
1044 
12:60 
12:98 
1408 
1463 
1502 
16°07 
16'532 
1711 
1728 
1745 
18'853 
19:59 
22:06 
2637 
2693 
23:09 
31'82 
3295 
36:10 
31.87 
41:13 
42:01 
4230 
42:82 
45:95 
48:10 


4838 


50:22 
50-39 
50:57 
52:05 
54-05 
54:53 
59:66 
56:9 

5717 
5735 
58'253 
5845 
5970 
60:56 
62:24 
6390 
64:79 
68:89 
69.59 


az 


ar a 





DDHHNDDHHDIDEHHHNDHHHHHHNDDDHHNDDHHHHVD HH HHNDHHHORHVHeH 


| 247149 


12:54 
13°06 
14'96 
1604 
11:52 
18:08 
18:44 
85007 
8342 
8390 


| "84:05 


89'06 
8555 
8615 
85:90 
90:33 
932 

9838 
9988 


| 2500-06 


0156 
02:61 
0436 
07:04 
03:65 
09:22 
11:14 
1186 
1446 
17:61 
1980 
19:93 
21:56 
22:51 
2385 
24-13 
2433 
2595 
2126 
28:04 
29:65 
3026 
3111 
3140 
33:38 
3403 
36:92 
38:31 


HDHNDDHNDHHOHTHHHUHHHND DON HH HSTINTHNDDND HH HH DH HH m 


| 2538-64 





4073 
41°56 
4195 
44:92 
45:73 
4874 
A881 
5154 
53'65 
54:94 
D5°47 
5478 
57:09 
58:10 
60°4 

60:79 
61'87 
62:58 
62:69 
64:09 
6421 
6497 
6561 
65'850 


‚6624 


67:59 
68°54 
7149 
1328 
741 

14:22 
74:51 
74:99 
18:86 
8046 
82:12 
833 

84:15 
862 

87:05 
87:56 
8311 
91:10 
92:19 
92:29 
93:87 
9448 
94:85 


Funken 








OHPHHOHmHHHNDOHNDDHNDDHHNDHNDDHNDDHHSSANDHWODHHEAWDAHATTN HD HM 


Rare 


&) 
= 


_. 





— 














[——— 
ES emgondee 























SKEEF  yne  n  n —— m — — 










































































em 










































































Funken 


2597'86 


99:00 


260026 
0142 


02°62 
03'856 
04:90 
05:17 
0545 
0639 
06°64 
09:10 
1037 
13:98 
1445 
1489 
16°33 
20:59 
2210 
2245 
2721 
27198 
23:80 
30'22 
32:66 
3330 
3430 
38°20 
3872 
39:99 
41:20 
42:39 
427 

45-10 
45°40 
46°41 
47:62 
48:17 
49:62 
49:87 
51:17 
51'838 
54:52 
5618 


57:69 


58:10 
58:99 
5916 
60°13 
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HHrHrNHVHrHHVrmmHmmapeHHH DH DODHDNDHHHH NND HH HHHHmHmHmHHmHmHomP$IN 


d?(Mn)| 





| 266295 


6365 
65'534 
66°2 

66°69 
6720 


6740 


6786 
68°1 

68:40 
68:60 
71'35 
72:05 
13:69 
14:98 
16:05 
76°2 

17:76 
1820 
18:76 
19-1 

80:17 
82°62 
83:34 
86°52 
5727 
89-2 

91:08 
31:90 
92-13 
94-90 
9516 
9720 
98:25 
93:99 


2700:25 


00.65 
00:99 
02-29 
02:65 
04-40 
04-80 
05-43 
0652 
07:95 
09:65 
11-46 
15-40 
15:35 


Nb 





br 12716-85 
1612 
17:39 
17:69 
199 
20-34 
21:26 
21:73 
92-10 
22:78 
| 2374 
|. 29-45 
3041 
33-34 
33-55 
| 33-84 
| 34-44 
36-00 
37-17 
40:29 
42 49 
42-68 
44-51 
45-05 
45-39 
45.82 
46:20 
48-17 
48:92 
4987 
50:71 
52-14 
52-75 
53-20 
53-81 
54-65 
55-83 
57-36 
57-62 
58-8 
58-90 
62-45 
62-6 
63:71 
64-67 
65-40 
66-04 
67-33 
68:25 
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HOD+HNDDVHVHRMHHANDHHHV HAHN HHVHHHmHHAHmHmHeaD HD HD Hm mo mHmHND Hm 


au 











135 Nb Funken 
0 
| 9848-14 |1 2911-89 |4 299409 \ı  |so6321 |2 
48:40 |2 1553 [1 9453 |1 63-90 [3 
1 216. It: | jean 94:88 16 64-67 |5 
| 1970 12 1714 12 95:64 |1 65:39 13 
| 50:49 |1 18-75 |1 96:92 |ı1 6620 |2 
51:40 |1 596 1tbr| 9788 |ı 6660 1 
| 51.58 |1 261 |1--br [3001-28 |2 6765 |1 
| 55:66 |1 27:93 |10 01-95 |2 68:16 |1 
5746 |1 30-40 |1 02-31 12 69:08 |1 
59:13 |1 30:75 11 0477 |1 69:80 [3 
60.05 |1 31:59 [2 05:89 12 71:00 |8 
61:20 |3 3925 |1 08:51 |1 11:32 |9 
61:74 |1 3276 1 0910 |1 11:69 |3 
6441 |1 33:18 |1--Mn)| 10:50 |1 1226 11-4 
65-72 |2 35:39 |1 10:82 |2 12:65 |2 
68-60 |4 3743 |1 1456 |1 13:09 |1 
69:95 |1 3781 |1 1515.12 1336 |2 
17290 11 41-70 |8 15-96 |1 1439 |1 
1466 |1 46:00 |2 18:43 |ı 1534 |2 
17550 [6 4618 |2 18:97 |2 16-97 14 
7711 |6 4702 |2 19:66 :11 1754 1 
7770 |ı 51:02 110 >00 Ii+| 7875 |2 
1794 |1 EN 297 |ı+ | 8049 |3 
1884 |1 5465 12 22:89 |3 81:20 |1 
1947 |2 548 |1-+ 24:39 |1 81:90 11 
80:85 [2 57-01 11 24:86 |4 83-45 |1 
89:60 |1 61:76 11 25-47 |1 84-49 |1 
83:30 |6 6572 1 | 285615 86-19 1 
8423 |1 68-43 |1 2990 |2 | 87.97 |2 
85:06 |1 1057 \ı 39:89 16 88:11 |2 
86:46 |1 12:72 \8 34-21 :|18n2] 8950 1 
s71s |1 1345 1 3511 12 94-30 |18 
8781 |1 1427 |6 3948 |1 98-63: 10 
88-93 13 14-84 |1 39:91 [3 97:23. |2: 
90:47 |1 17:79 |4 19:39 |1 98:10 11. 
90-69 |1 19:06 \9 43-36 |1 99:30. |3 
932 I1+ | 8002 |2 1487 |3  .|3100:36: 1. 
9455 |1 80:88 [3 4729 |2a? | 00:90 |ı 
55 {m ere li 18-74 |1 1.0202 |ı 
055 1 | 8225 13 19-62 |1 03-94 |1 
97:98 |5 "8549. |1 5146 |1 1. 0458 1 
99:38 |5 8657 14 Bas 05.22 |i-+ 
9008 |1-tbrl 87:00 |1 53712 06:34 |1 
03-77 |1 87:69 |1 55:62 |3 06:65 1 
i 05:01 1 9015 1 + srl li 0712 |2 
069 |1-tbrl 9043: |e- 541 1091 |1 
08:37 |5 91-56 |1 60:96 |1 1159 |1 
09:05 |3+ | 9210 |2 6153 |1 13:30 |1 
10:75 |6 93:98 |1 6205 |ı 1527 |ı 


































































































































































































'f 
| 
| | nn Nb 136 137 Nb Funken 
N 
|) | 
| IM 311565 |1 3195:09 - |10. .1.3267:22 .\1 21.333473 | W-+ 339214 |1 3452-50 3525°40 359415 |2 
ul 1648 |1 98:35. |1 67:87 |, V21.,,3499. 21 9253 |2 54:86 26:15 9945 \1 
I ||) 1667 |1- | 3200°03 |1 6931 7 ,1-,:4062  |2 94:00 1 55:05 28:64 99:80 |1 
| 228 11-41, 0349: 15 10:65. |1 .:15,41:80 [4 9473 |1Ti? | 5655 II -+ 29°05 360274 |2 
a 2601 |1 0511 |2 7096 |1 4211 |3 95:15 |2 56:65 |1-+ 33°84 0417 |1-- 
|||) 27:67  |8 0651 |6 7240 |3 13:86 |2 9585 |1 57:98 |1-+ 34:35 0480 
2 | 28:50 |1 0746 |1 7323 ‚|1Zr2. 4411 |8: 36°06 |1 5890 30'47 07:20 |1 
2 | 29:04 |1 08:23, 1 73:69 |1 4645 |1 9652 |2-- 9 el 3764 0951 |1 
| |) 29:80 |2 08:70 |1 7499 |1 47:04 |1 a5 1 8980 |1-d 37:79 15:68 |1 
1 30:91 [12 1036 |1 76:60 |1 48-45 |1 98:38 62:81 3927 |1| 19:68 |4 
Bi 3290, 2 1196 |1 86 |1 48-97 |1+ 99:86 63:19 39:79 19:91 |3 
Il 33491 1229 ii 79:43. \1 A 3401'39 63:96 41-11 20:76 |1 
IM 24146 1 517 1 79-55 11 49:57 |4 (Ti) 02:19 68-75 4140 |2+| 21323 |ı 
al) 3554 |1 1575 |6 80.15 2 520 |1-+br 05:57 69:59 2278 |17| 2270 |1+ 
Il 36-04 |2 1633 |ı 83:65 [6 5245 |1 06:28 70:45 #315 \17 | 25.00 |1 
ll 37:10. 1 17:97... 0 8574 |1 58:03 |1-+- 07:10 73:20 44:16 25-89 |1 
I 40:62 |2 190 141 8651 |1 asyzl 08:10 74-18 44-48 28-34 |2 
a) 4238 |1-+| 2067 |1+| 8809 11 5489 |2 08:53 74:90 44:79 29:62 |1 
2 |) 44-46 |2 21:07 |1+| 8971 |1 Nor: 08:87 76-17 48-75 30:80 \1 
ball 4553 |8 9128, 1 |, 9125 |9 5810 |2 09-35 76-45 49:43 a 
Bl) 47:04 |1 2183 1-4]. 9220 |3 6110 [2 10:08 78-95 50:65 83:49 |3 
80 | 5053 |2 2223 |2 9457 |8 62:36 |ı 12:64 79:79 9150. 11-4] :,820, IM 
NE) 5200 |1+ | 2350. |2 95:69 |1 6576 |8 13:10 0-41 5215 |1-- | 3463 |2 
|) 52:30. 13 25.63 [10 96:20 |1 66.12.12 14:22 81-35 5290 \1--| 3710 |1 
mi 53:96 |1 29:70 18 9785 [1 67:50 |1 1737 84:25 5470 3920 |2 
| 54:93 |2 30:39 1 99-75 |2 6934 |3 20:80 84:79 5481 3946 |1 
Bi) Bbidl. 1 34-64 |3 | 3301-69 |2 ai 2135 88-96 5928 |1+| 4079 |ı 
SS Tl 58:22 1-1 3658 [10 0280 |1 70:78 1 2297 89:29 8975 4145,2,2 
| | 60:00 |1 37.85 |2 03850 |2 71.60 1 2386 90:59 6210 |14+| 4846 |1 
|| 6190 11-4 38-17 |2 0492 12 21:62 1 25-61 91:22 63-65 43-89 |1 
|) 63-50 [10 41-96 |1 09:79 219 12:30 312 26:72 91:70 63:76 45:06 |1 
| 6865 |1 4396 |1+| 0820 |ı 1274. 12 27-57 92-06 64°25 46:06 1-4 
|||) 73:36: |3 44-67 11 0943 11 72:98 |3Ti? 29:16 962 6625 11-1 50:01 |2 
a 74:56 |1 46:88 |1 10.6721 1AAD > 31:34 96-35 68:17 5099 |1-- 
ui | | 7597 |4 4911 |2 10:87 |1 75.08 |2 32:89 98-80 68:65 51:38 |5 
ah) 7701 1 49:66 |1 11-52 © | le.s7e52 1 33°9 3500-10 69:62 52:45 |1-+ 
|| | |) 80-48 14 51-41 |2 12:78 17, 1.°,26:002 110 37:02 01:00 72:64 53:65 |1 | 
Bi, 8156 |1Ca?l 51580 |ı 1541211, 2 10055 1 38:36 01:53 74:37 56:10 |1 | 
| I) 8665 |i+| 5423 |6 1848 |14+| 7947 |2 40:10 08-14 77:86 59:78 16 | 
| 87:60 : 11 5501 |1 19:15  |1: 12:80:63 +11 4076 10°50 8043 6051 |2 | 
I || 8845 |1-+ 60-34 114 1940 |1 81:11: 13 4180 11'35 82:53 61:83 |1 | 
|. 88:97 [1 | 60:77 |s 19:80 |3 82:65 [2 43:90 14:19 85:13 6220 |1-+ l 
@ll 89:39 |4 61-81 [2 21-01 |2 8482 1 4581 15:63 86:90 1-1, 629 1 | 
| Kl) 90-57 11 6274-11 2410 |1 8646 |4 48°37 1703 8815 -- 63°9 1-+ 1 
Bi 91:20 14 63:53  \6 24:82 |2 89:12 1 48-82 17:86 89-25 64.84 12 | 
ll) 91:54 14 6475 |1 26.80 11 9080 11-4 50-94 20:23 89:52 65:29 |1 | 
a 9440 11 66.25. 121 8270 211 ge 51-83 21:33 91-40 66:67 |1 | 
ir | IN] | 
Bi || | 
| 
j 





















































































































































































































































IN | 
N 
| | Funken Ä .. Nkb | 133 199 Nb Funken 
nl | | 
j | nn = m 
| N 
I8)|) 566712 1 372675 1-4 (sms |ı 382576 |1-40y? 5 392943 |1 4023-50 |1-+ [408434 |1 41555  |1-: 
| 1 |||) a Dat 1 78-89 |1 27:06 |1-H0y? 3194 |11+ | 2470 |1+4 | s500 !2 56:85 a 
| (MM 6915 |1 2995 |1 80:62 |1 28-36 |3r 4 36:15 |200$ 2741351 3 | le 
08 69:90 |1 3140 114. | 85 |1 32:01 |5 | 37:57 |2 28:08 |1 8720 11 | 008.1 
Bi 7020 |1 32:20 |1 8153 |5r 33-20 |1-+ | 33:07. 1 2932. 1-4 | 8788011 | 6105 17: 
| || 7150 |1Zı? | 3375 |1-+ 83:65 |1 35:31 |2 se 38:70 |2 3047 |1 8954 |14+ | 6177 1-4 
2 || 70 38:55 |2 84:00 |1 36:62 |2 | 4141 |1 | :sı46 |ı 90:30 |1 6381 |10 
a Bat 39:98 |3 84:66 |1- 4202 |1+ 2 43:00 |1 | 82:68 |3 96:09 11 6483 15 
= |) 74:90 |1 4090 |5 85-05 |1 42:84 |1 4379 2 3331 |2 97:00 11 6600 |1-+ 
| |) 3 1 | 2a ı 8545 |ı 13-56 |1 4764 |1 | 521 |ı 98-40 |1 68:29 15 
\l | | 7646 11 4253 |3 8560 |1-+ 4515 |1 49:60 12 36:06 \1 99:21 |1 6975 |2 
||| ea 4414 |1 86-35 |1 46:06 |2 5253 13 3780 |2 410053 |2 719 x Er | 
| ||| 78:21 |2 45.68 |1 87:21 |3 4676 |1 53-24 11 3922 |1 0110 16 727 s@lbr | 
u 7975 |1 47:03 |1 87:64 |1 4710 |1 5368 114 3960.12 °1.|1..0%312 9 7450 |1 | 
||| 8183 |1 4817 |11-+ 89:64 |1 49:46 |1 56.01 |2-+ 4065 [1 | 0630 |ı 1665 14 | 
Be) 83:19 |1-LCol 4866 |1 9029 |3 53:60 |2 9950. [1 a 71856..1..1 | 
| 88:12 |8r 5080 |1 90:66 |1 55:64 |1 6228 1 4336 I11-— | 1099 |1+ | 7996 |ı | 
1 88:85 |1 5080 |ı 90:95 |1 6320 |3 6440 |2--r 40. 11050 1 8104 |1-+ IN 
| 89-17 |1 51:44 |2 91:35 |4 65:19 |3 6582 12 4430. |: | 12:09 04 si:58. [1 | 
11 91:33 |2 5220 |, 98:03 |1-+ 77:65 |2 66:38 |3 48:80 |1-+ | 1473 |i-+ | 250. 14 
11 | 92:31 |1 62:35 1 9453 [2-4 7949 |3 67:50 ı1 4995. 1 1.1573 .11 84:60 |2 ) 
a 94:87 12-4 54-39 |1 95:07 1 8585 |3 181. 19. BA67 - 1 | 1948.15 8625 1 | 
‚# 06:06 |8 55-89 |] 95:92 |1-+ 86:20 |1 IT 9 551.114 | 19:90 [1-2 I 9:06.12 
|) 9755 |1 5942 |3Ti? 98:24 14 93:86 |2 7669 18 57.10.21 | 23:99 |4 93:96 |1 li 
Bi | 97:99 |3 59-71 |3 380132 |6 920.2 78:05 |1 57-4 |1 2540 ı1 95:23 |3 | 
| ll 3700:05 1 60:50 1 0312 |4 9471. |1 + 78:87 |1 5910. 140r.| >Sap aa I 35801 | 
| Il 0405 |1 61:47 |3 (Ti) 0489 |4A 98.44 |5r 80:63 .211 59-85: |1 2707 |1 9854 |2 
||) 0497 1200? | 6250. 1-4 06831 |1 99:39 11 81:92 |1 60-49 |1 27.60 1 98:95 |1 | 
al) 0808 |2+ | 6325 |i+ | 069 |1-H-br[3900'70 |2 Se 60:95 |2 29-60 \3. 1a201-70 Io I) 
|| 0950 l2zı2 I 6364 |2 0810 1 0431 |1 88:30 |1 6140 114 | 3012 |3 03:10 |1+ m 
[I | 1059 |1 6425 |1 0828 |1 05:67 |1 8990 |1 6170216 | Stone Ba || 
ul 1148 |1 64.78 11-4 0925 |1 0708 |1 918 |1 62-15: 12 34:76 |2 05.46 |3 N 
2 11:91 1 6521 |2Rh? | 0959 |1 0911 |2 98:76 12 6496 11 3561 1-2 | 0850 4 ' 
l IN 13:20 |3 66:26 |1r 10:63 |3 0946 |1 Biol 12 66:30 11 3727 14 08:30 |1 ll 
| 1354 |2 69:29 |1 116 2 0976 |1 99-85 11 6730 11 3779 |ı 1921.01 ll 
an) 13:93 3 70:13 |1Rh? 1217 |2 12190001 400075 |3 68°42:. [1 3865 I1- 12:71 [8 N 
1 MI 1502 1 70:80 12 1343 |1-40y?l 1365 |2-+ 06:05 | 1-1 68:85. 1-1 39:56 |2 1542 el li 
| ||) 1723 110 10 99° 11 13:56 |1-4Cy?| 1453 |1V? 0843 |1 7015 |1-br]| 3989 |4 1490 |3 ‚iM 
| ||) 19:75 |1+ 7126 |1-+ 14-96 |1 14-85 |3 82:31:92 Ra: 4335 |2 1636 |2 ll 
II ||) 20:62 3 17270 |1+ | 1564 |2 19:88 |2 13:04 |1 1225 |2 ats | Eee ll 
| [8 217 |i-br| 7a2ı |ı 1635 |1-+- 2036 |1 1545 |1 1329.10 48:8 i—+br]| 1868 |1-+ I 
Bi) 99:70 leFe? | use |1 19:07 |8r 20.91 1 1619 |1 138 21 |24951 51 | 20060 1 Mi 
||| l | | 23:60 2 75-58 | 23-20 1 = 29.52 1: 1766 1 1726 1 50-30 3 2:82 1 N il: 
Bi ||) 2538 |1 7615 |2-4T| 2501 |2 2466 |1 204 11+ 7989 16 Do 29:31 \3 Me 
| IN 26:39 |3 1a 2540 |1Cy? | 2516 | 2330 |i-+ 83:97 1 52:77 |5 30:00 |2 ll 
| |) Il 
y | || ll 
























































































































































| | | 
I \ 
Ei ) 
| | | Funken Nb 140 141 | Nb Funken | | 
M 423050 |1 1480975 |1 486860 |3  |442640 |1 447614 |1 1453410 |2 458426 466400 | 4 | | 
iM | 32138 |1 1148 |4 | 6978 11 2682 |2 cn: 3492 |2 85:00 6466 |1 N 
= |) 3798 |1 1137 7050 |2 DDR 9 N 110. 3575 |2 89:18 6550 |1 
= 41:60 |1 12:61 °|1 021928 2783 |1-1 7826 1 3615 |2 90:50 61 
=) 4280 |1 120.21 br] 4.917 2 2873 |1 80:50 |1 I 91:07 6641 13 
EN 4644 |1 12.000,20 7 7538 |1 2959 |2 SE 4030 |1-+ 92:62 6740 3 
wi 4961 |1 1446 |1 7685 |1 33:06 |1 83:00 |1 4151 |1-- | 93:93 68:45 |1 
= ||) 5312 |2 1500 |1 330 1 3365 11 84.95 | 1-2 1.2.4201. 11.7- |; 9629 70:05 |1 
ııı 5385 12 1662 |2 78:03 14 sl 8924 |1 4296 |2 99:64 70:29: |3 
I Hl 54520 14-5 15:17:90: 19 19:65 2 3606 1 8946 |1 43:84 |1 460040 11:05: 13 
|| 5452 |2 18:15. =1 8080 |1 3685 |1 8987 |1 44:88 |1 03:06 7227 |10 
Bla) 5485 12 1930 |ı 81.25 |2 3740 |8 90:48 |1 4700 |4 03°98 73:76 |1 
Bi 55:59 [2 2096 |1 82.63 1 38:07 1 9118 |1 4800 1 05°82 aba 7 
m 56.09 |1 21:68 |2 83:02. |2 3953 |1 9312 |5 48:88 |2-- | 0693 1553 [8 
Bi) 58-0 ae 2363 1 8500 |2 41058 |1 9468 |2 A979 El Tı2 2 0828 1865 |2 
ee 59:10 11 2651 13 86-45 |1 4180 |1+ 9560 |1-| 5025 13. | 0873 81:08 |1 
ee 6185 |1+| 2755 12 8781.12 4196 |1 93629 |1--| 508 |1 10:09 81:72; |1-7- 
MM | 62:22 |3 28:59. 2119 88-47 |3 4819 1 3740 [1 51:19 | 10:25 8274 |1 
Bi 66:70 |2 29:01 11 89:62 |1 4437 |1-+ 9830 |1 „als, | 10:86 83:16 |1 
<< 68:83 |1 29% |1 90:70 |1 4530 |1-- 3933 |3 52:05 1 12:24 85,380 | 
', | 12,12. 0-1, 232. 57 1 91.75, 1 46:31 |2 0318 |8 53:99 [3 1490 8610 |1 
| 7249 |1-4+ 3670 |1 92:85 |3 41731 13 0357 |2 55:67 |1 16'32 924 |1 
||) WA:8b 1 | 382700 = 9436 |1 48:90 |1 0012217275008 78 18:60 94:69 |2 
||) 7505 11] 3906 |ı 9690 [1 49:28 |1 0739 |1-| 5960 |1 19:60 3562 |2 
| 77:06° 1 39.89 11 | 97-20: 19 5005 |3 I 0856 |2 62:50  |1 20:20 9609 1 
Bl 79.64 |1 4260 |1 1440050 |2 5100 |1+ 1075 |1-| 6392 |1 21:84 9680 |1- 
- Vi 13:83 2 7.1.1 49:95..0, 2.12 00:99. 1 5348 |1 1122 13 6435 |1 22:53 9762 12 
A 8077 12 45-48 1 |2 0134 |3 5480 |1 It 6470 |4 24-75 979021: 
Bi |) 8319 |2 45.65 |1 0220 12 5546 |1 12:86 1-72) 0080 25:53 9977 |34 
ı 8637 |1 41628 11 0410 |1 5649 ı1 1359. [1 6650 |1—+ 27:69 470220 |1 
Ill) 8713 3 417.45... 06-70 |2 56-93 13 1605 |1 6670 |1- 2885 0410 |1 
IM 89:20 14.179] 48:40 14 0790 ı1 5757 |8 17:03 11 030 7 30:31 0630 |3d 
Bi 8958 |3 48:80 |2 10.38 |8 58-25 |2 1920771 6750 ı1 32:19 08:40. 714 
| a 9136 |? | 0 la 1108 11 | so |ı 1917 |ı | 6931 .1+ | 330 1210 |1+ 
us | 9920.11 50-45 |2 11.68 9 60.32 13 2097 |1 6910 En 34:00 15202 1 
Ill 92-64 |2 5175 |3 12.342.314 6059 13 2232 |2 {lol org "ST74 13:67 13 
| 9585 2 52-36 |1 1329 |1 64:30 12 22:69 |1 1215 |1-+ | 3830 1601 |2 
I) 96-35 12 53:39 7 1504 |1 65.37 1 22% |1 1325 5 a0 121272 
18) 98:17 "| 1.) 75430. 7 1656 |1 66:06 |1 23:53. 3 7450 |1 43:51 20:26. Kl 
8) 99-77 [A 54-91 |1 1700 |1 6636 |1 2380 |1+| 7500 |2 43:90 25:32... |1° | 
||) | 430026 |ı 5537 114 19:59 [3 6659 |1 2126 12 7554 |2 47:15 2400 |1-+ ll 
(I) | 00731 56:96 |1 20:00 |2 68:06 |2 2750 |1 79:60  |5 4911 26% |1-+ | 
Il) 0120 |5 60:00 |3 20.61. |9 6950 |1 2780  |3 80:67 |1 49:46 2750 |1 ll 
=) 031. 11:2. [°:6065. 1 20:79 12 69.87 13 2956 |1 81-80 15 52-35 30,47 12 I 
IE 04:06. 1.1. 0846 7 2149 |1 7146 13 3056 |1 82.44 12 55-47 33:62 12 ni 
|) 06:48 |1 6178 |1 21:80 |2 20 15 8260 |1--| 8302 |1 08 32 94.05 18 ll 
zei 07:17 .|1--1 6756 12 2400 |1 04:82. |1 9231 1 8330 |1 60:53 3001 [1 N 
Bi 98.87 | 6810 13 24:80 |2 7544 |1 33:39 12 83:66 |1 61-12 36:62 |1 | | 
| I ||) [| 
N ] 0 



















































































































































































































































































| 
Funken Nb 192% 143 Nb, Nd Funken | 
| ll 
| | 
474080 |1 486620 |1 501968 |1 527634 |3d 550480 |1-+ [567130 |1--d| 581555 [1--br] 59981 |1--br ll 
42:62 |1-+ 6704 |1 26:52 |2 1820 E15 73:0, (pe 19:66 |3 602999 |1 l 
44:00 |2 6920 |2 30:30 |1 = 1760 |1+ 77.70.11 20:86 |1 32:04 |1 l 
44:79 |2 72:69 |1 33:04 LE 854 12-4 23:76 |1 93380 |1-+ 35:14, 19 45:77: 1 | 
4518 |1- 7869 11 3614 |1+ 9650 I1-+ 41:65: 1] 98:15. L-]- 38:39 |1-+ 569 |1-+-br ll 
A161 80:90 |1 39:20 |2 98-27 1 4582 |1 570640 |1- 3888-5 1|61428 |1-Ibr ll 
49:02. |1 8527.11 |, 4320 IE- |,:9947. 114 51:55 |2 06:69 |2 49:73. 12 484 |1--br ll 
49:83 |8d 8598 |1i-| 4Arıs |1-+-d]5306°60 |1--hr,d 6321 |1 0957 |1 464 |1-4brl 6450 |1-+ ll 
51:62 |2 8977 |1- 4815 |1 1570 |ı 71:65 |1-+brl 1655 |2 66:70 |3 62050 |1--br ll 
5512 |1 90:94 |2 52.85 |1 1716. 11° 71639 |1-+ 2589 |1-4 69:20. 10 132831 | 
55:50 [1 92:70 11 58:18 |2 1800 |1-+ 78:51 |1 2940 |2 7495 |1 216 | 
56:70 |1-+- 94:08 |1 59:53 |1-4 18:78 |3 8720 11 51:67 |2 78:03 |1 520 \1--br | 
67:01 13 9578 |1 6545 |2 1965 \1 560375 |1 60:59 |3 98:70 |1 610  |1--br | 
68-45 |1-+ 97.70: IE |: 7TE56 1 21749 |1 285 |1-+brl 6523 |2 59071 |2 643075 |1-+ | 
7205 1 9871 |1 79:11 8 93:51 [1 29:40. 12 7130 |1--br| 00:90 [2 33:50 11 ll 
13-42 |2 4900'99 |2 200 17: | 2650. 11-6 357 |i-+brl 763  |i-+br| 2768 |1 .|654492 11-4 ll 
A022 04:74 2.19 9460 |1-+ | 3503 |2 42:33 |3 80:55 |1 344  |1-Hbr| 666100. |1 | 
7630 J1-+ 0853 EL 9548 15 36:98 |1 Aa 8779 |2 5799 |1 61:20) ll 
Rss] hl 0893 |1-- 1510035 |2 40:96 |2 6495 |2 9450 |2 83-47 |2 12:55. \1-Ebr ll 
8315 |1 116 19 20:46 |2 AT LT 65,87 |8 580427 |1 8672 |1 67239 |1--br ll 
8451 |1 1605 |1 allg 44:31.) 5 Sa a N 
85-90 |1 1658: |I- | 2%82 1 50:89 |3 'f 
87.88 11 di 25:02:11 33:50 |1- | 5218 |1 | 
90-15 13 2915 [1 34-91 |2 58-48 |1 XLIlI. Nd. Neodym. ll 
a | u on n a n ar AN ltere Messungen: O. Lohse, Berl. Akad. (1897) (& 4000—ı 4700). | 
91:64 |1- Aal 50:80 | 12E 59-39 |1 Material: Neodymnitrat von O. Auer von Welsbach, auf Gaskohle. | 
9330 I1- 4560 |I-+ 5280 |1-- 62.20 |1-+ Verunreinigungen: Üe, La, Pr. 
38:98 |1-- 58:30 [1 83:20 |1-- | 6329 |1-- Linienzahl: 2540. I 
480265 |1 57-58: 11-2 |. 60:52" 213 66:08 |2 ) | 
0539 |1- 51:89. 11-- |. 64:57 12 75.46 |1- | Il 
05-80 [1 63810. |1-- | 80:46 :|2 81-53 |1 27652 21 224884 |1-- | 229560 |1 234937 |2 l 
0726 |1 63:36 |1 87:15 |1 8850 |1 18:38. la, 00,00 Sn 999 |1 | 5225 |1 | 
0930 |1-+ 6554 |2 89-36 |2 96:06 |1 8470 |1 51:00. 171 250126 |1 52.758  |1 ll 
09-56 12 6796 |2 93:23 |2 9654 [1 8758 |1 53:60 |1 ee Ni 5386 |2 'l 
1079 |3d 7206 |1 96-01 |2 541143 |1 93:26: 1 57.34 |1 0702... 5708 11 il 
14-50%11 153122 5203-40 |1 1650 |1-+ 94:00 |1 5828 |1 108 |1 5770 |1 | 
2436 |1 got, > 1925 |1-£brl 3147 114 0365 |1 61:37 1 16:53...11 5868 |2 ıl 
2514 |1 92:65 Il |; 25:84 :|1 37.45.12 0871 ı1 61.68.12 16°79 1 62:31. |1 I 
29:52 |2 9447 |1 33:00 |2 48:50 |1+ 25:60 1 6A 2353 |1 63:94 |2 N 
33-55 |2 98:06 |1 abs 22.1. 1 5595 17 28:50 |1 6746 |1 24:02 |1 6822 11 | 
3781 |ı 500112 |2 5190 12-4 | 5640 1-4 33:86 1 7420 |1+| 32:09 |2 Ben I) 
38-15 |1d 0241 ° |1 53:23 |1 58-92 |1 3474 |1 19:66... |1 3352 |1 70:65 |1-- I 
42-35 |2 0741 IE |: 541. :|1 6830 |1- 3745 |1 SPAR: 3645  \1 73:30  |2 Il 
45-38 |2 08203117 | 60:50. 7.22 | 81:50 :|1 3852 |1 83:08 |1 3780 1 8238 12 il 
48-51 |3d 11:95 117-1 70:09 :|1 83:27 1 + 4021 |1 8520 |1 4056 |1 84.96 1 | 
Se 1345 |ı 71:70 |8 83:68 11-4 41:82 1 85.98 |1 4-55 11 90:06 |2 1 












































































































































W | Funken Nd 
Il 239621 |2 2810.19 |2 289627 |1-- | 294744 |1 304335 |1 313070 |1 321598 |1-+ [326079 .|1 
Ill 98.48 12 re ee 9667 I|1—+ 4990 :|1-+ 45:04 |1 3130 [24 17.25. |1 61:05:11 
= ||) 2400.80 [1 21:37 |1 9709 |2-- | 5030 |1- 4531 |1 Bet e5L 11: 61-52 13 
= || 0870 |1 23.25.12 99:70 |3 51.88 |1-- 4858 |1 33711..|2 4925, 11 6251 12 
|) 24:29 |1-+- 2399 |1-+ 99:97 |3 5325 |1-+ 48:91 1 35:00: 12: 2021 |1- 6355 H 
= | 2480 |11+ | 378 |ı 290276 |2 53.90 |1-+ 5147 11-+ 3533 |1 20:62, + 6450 |1 
ee . 2648 |2 2865 |2 0871 |3 5445 |1 52:95 9 36:64 |1 21:06. 11 635 |1 
Bi 29:60 |2 3110 |1-+ 0442 |3 56:08 |3 56:00  |1-H-brl 37:35. |1 2:65 112 6551 |1 
2 |) 32.98, 2 - 3165 |1-+ 0541 |1 5875 |1 56:80  |2 41:61 |2 22:70... 66.40 11 
Bi | 3564 |2 3443 |1-- 0658 |3 60:40 |2 "6067 | 4956 |2 22:99 |1 6740 |1 
Ei 66:92 12 3880 -|2- 07.24 1 61:59 |2 6613 114 44:05 |1 2323 |1 67:82 11 
2 | 683° I1-+ 3982 |2 08:24 |2 62:99 |1 6755 14 44:64 |1 23:96 |1 70:93: |2 
| 9646 I1 4448 |1-+ 0871 |2 63:47 |2 6985 |2 44:96 |1 »445 |1 7120 11 6 
Bi 25005 |1-+bıl agsı 12 121508. 61 6584 |2 7180 12 | 4941 |2 2820.41. 1355 |1 
|| 090.71 bi) 8300. 1 14:63 |4 67:91 : |1 1549.12: | 40065522 29:35 |1 7416 |1 
' Di | 053 1-+br| 557 1--brl 1732 |1+ 68:90 |1 78:60 :|1-1 514 ne 30:00 18 7535 12 
Di 1072 |1 5647 114 1772 |2-| 6957 |1 79:50 [2-4 53:30 |1 3255 14 | 7588 |ia 
a] 53:00 |1 5736 |1-+ 1815 |1+| 7014. |2 7970 1-4 5932 |2-4+° | 33:66 |1 16:24 .r1 
Bi 5977 [1 6025 1 | 1970 [1 70:98 12 80:23 |1 62:75 [1 3403 |1 1130. 1} 
|) 262215. 1 6170 |1+ 20:15, 1 7567 |1+ 81:05 |2 6455 |14+ | 34275 |1 77:70: 1 
14) 2930 |1 6409 |1 2137 2 76:70 |1-+ 3547 11 + 6773 114 | 3495 |1 80:34 [2 
wi 3473 |1 6449 |2+ | 2159 |2 1810.12 || 9050 |1-- 6822 1-4 3580, 1% 8162 12 
ll 36:86 |1 63 235 24] 8070 |1+ 92:85 |1 69:74 |1 365 ..|14-br| 8298.11 
Bi) 49:02 |1 6605 1-4 2442 1 8265 |1 93:06 |2 1150.11 379.0 | 8 
N) b555 11 68:17 |2 2546 |2 8345 124 96:95 11 76:10 1 38:36 |1 83:80. 12 
Bi) 6250 [1 6834 |1-+ 2645 |1 86535 |1- 97-56 |1 81:66 |1 3990 |1 8521 1 
Ba) 7056 |1 6895 12 ala 8703 |1 98:56 1 847 .|1-- bei. 40:63: |1 8071: [1 
Bi) oh 8 71:84: 12 2787 |11+| 8960 11-+ 9961 11 860 I1--br| 4220 |1 8755.91 
HN 8620 |1-+ 7505 |1 2827 |2+| 9055. |1-+ 3105:60 |2 90-2 - |E-Hbr|.. 4438 |1 8815 1 1 | 
"1 8750 |1- 7615 3 2880 |2 91-13 |1 06:29 |2 91-42 11-+ | 4533: |1-+ 89:66 |1 | 
0 | 9345 |1-+ 10.05 Ep 5106 1 F| 99504 11 06:68 |1 9163 11-4 4565 |1 90:20 11-4 || 
|) 270255 [1 7948 |1-+brl 3225 |24+| 9486 1 06:96 |1 92-24 1-4 4648. |1 90:76 |1 I 
Bil) 0466 |1 8453 |1 3408 |1+| 9591 |2 08:18 |1 93:20 1-4 4725 |14d| 9410 1 | 
el 1013. DI 8474 |1 3554 ı1 98-14 |1-+ 09:95 |1 9483 |1-+ 4834.11: | DA8 1 | 
ui 1068 |1 8540 |1 3719 |1--| 300809 |1 11:65 |1 9528 1 49:49 |2 98:99 |1r | 
ll) 8342 |1 8576 1 3796 |1--| 1037 |1 18:30 I1--bri . 96:75: 11. |: 51:02°..|2 94:83 |1 | 
8 42:40 |1 85.93 |2 8816 |i+| 1290 .|1-- 13:81. 1 98:90 I1-- 51:90 [1 9692 11 1 ) 
a 4410. 1 8770 |2 3854 |1 IS: 15:30: [2 3200.00 |1 52:18. |1 9750 1 | 
u 5162 |1 88-44 |1 39:65 |2 1429 |1 1625 12 0074: 11. | 5339.11 98-76 [2 ı 
I . 5434 |1 88:90 |1 40:72 |1 14:80 |1 16:65. 1. 01-7... (d-Hbr,r| 53°48:..11-: 13360.30 |> ı 
el il 6430 11 8931 |2 4128 |1 16:04 |1 19:85 |1 0329 |1 5418 |1 01:06 |2r | 
Il 1200 90% 1 42:28 |1 1845 1 20:63 |1 0359: 1 54-80. |3 02.14 = 11 - || 
Bl) 8285 |1 A 43:62 12 2920: 1-7 21:30. 1 05.10: 1, 5623 |1 04:83 1-7 | 
3] 8509 11 924 |1+ 44:20 |1 se |, 9944 = 1 05:70: 11--:.| "86:50: |1 0505 |1-+ ı 
Il) 88:55 . 17 9330 [1 alt | 92661 93:20. |2 11:18. 11 ..56:91...|i.d a ll 
|| 2802.02 |1 9425 12 45:32 |11..3910 1 + 24:20. |1 1:95.01 59:35 . [1 0BA0 
|. 0535 |1-+ 9460 |1 4602 |2 4002 |1—- 2470 |2 13:62 |1 59:60 11 0928 12 ''lıf 
||] 0627 |1+ 9518 |1 46:82 |3 40:65 |1-- 27:19% 4 14131 6023 |1 1050 |ı ll 
| | || Exner u, Haschek, Die Spektren der Elemente. Bd. II, 10 | || 
f | "0 |] 
'W | 'l 
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Funken | Nd 
331104 |1 [336173 |1- [340492 |1-+ 
..12.90- |1 61:90 1-6} 0712 |1-+ 
1550. 1227|. 0452 1 0:58 | L 
1516 |1 65:07 |1 09:40. : 1 
1559 |ı 65.97: A| .0979° 11 
1614 |1 62:02 1 1034 |1 
1636 |1 6903 |1 11154 
18:54 |1 6919 |1 12:52. 11 
1917: 4 6980 |2 1441: 1 
2054 |1 7089 |1 1566 |1 
29:01 71:50. 1 17211 
2310 |1-4 7306-1121. 17051 
26:04 |1 73415: 1-2 | 2020 1 
2640 . |2 7398 |1+]I 220 |1-+ 
9732 12-4 74-93: |14# | 23:77. \1-+ 
2815 |1 15:06 1141| 2426: [1 
28-40 |2 7540 |1 2459 |1 
3025 |1-+ 75:79 |1 954 1 
31:73 12 7662 1 37:10: 12 
3232 |1 -1730° 1-1: 2903. 1 
3317 |1+ 78:05 1-61 3169: 12 
34:60 1 7932 7-2] 33109 1 
s5lle 1 719.98. 11 € | 3555 04 
3920 |1 8:21.11 1° 8455 1 
39:77:19 8%35 11 | 36:60 1 
39:94 |2 82:98 |1 3675 1 
4210 |1- 8375 el 3a 
4349 |1 10520] |. 3952 1 
4521 1 8643 |1+| 4020 |1 
4585 [1 8660 it] 4155 1 
4605 |1-+ 8726 |2 42834 |1 
4696 |1 8816 |1 42:95 |1 
4731 1 8946 |1 43:44 |1 
48:02 |1 99245 |1 4371 1 
4827 1 98:77 12 4630 |1-+ 
50:69 |1 9417 |1 4683 |1 
51:35 11-4 9512 |1 41:00:11 
51:90 |1-+ 9547 |1 4840 |1- 
52:36 11 9540 Iı+| 4945 |1+ 
5376 |2 9770 |1 4955 |14 
5450 |1 98-44 |1 50:32... 1 
5476 |1 99:02 |1 50.90 |1-+ 
58:75: 1 99:33 |1 5450 |1 
5605 |1 9954 |1 5569 |1 
56:69 |2 340048 11 1 5811: 1 
5830 |1 0245 |1+| 589 |1+ 
5885. |1-4- 0327 1 59:06 |1 
59:90 |1 0356 |1 6025 |1 
6073 |1-+ 0444 |1 60:73 |1 


346196 


6572 
6610 
6826 
68:52 
69:51 
69 9 
70:30 


7075 


70:99 
1247 
73:30 
13:56 


" 715'23 


78.00 
18'535 
19a 
S0-00 
81:59 
82:33 
82:61 


8302 


84:25 
8450 
85:09 
8649 
87:05 
87:68 
8849 
8973 
90:37 
9141 
9249 
94:40 
9485 
95:66 
66:19 
97:38 
99-23 
99-70 


3500°10 


00.80 
01:72 
01:95 
02:14 
02:85 
0420 
10:85 
12:87 


Dahme N HHrHHrHHRHrRHrHRHHHHrHHHrHmHmmHm 
Tr 


HNHHRHH HH H+H NND HH HrHNDNHMHreHHrm 


146 


HH 


++ 


er 


4 44 + 





r 


I > 


147 





| 351410 


15:20 
1152 
1784 
19:51 
19:90 
2010 
22°16 
2510 


2375 


2715 
2165 
2838 
2890 
2335 
3154 
81'91 
3373 
3617 


8680 


39'30 
3949 
41'09 
4140 
4174 
42°40 
43°49 
44'385 
45°00 
47'355 
4765 
4198 
4909 
4955 
51'587 
5300 
53'398 
5411 
55'096 
55'389 
5820 
60°85 
6174 
6318 
6840 
69:01 


6937. 


71:15 
12°50 


++ ++ + 


| 
a m 


HH 


+ 


HAHN HHNDHDHHHHHHHHmHmHeHH DH DHrHHHH DH NDNT-HHHHDNDHHRHHHHH em 





357292 


13'393 
14-46 
15:07 
16°'26 
16°65 
1766 
77°76 
15°25 
18:62 
1884 
1924 
s0'10 
8029 
8069 
8113 
8175 
8281 
8305 
8355 


. 84'354 


8.02 
8764 
8839 
8912 


90°52.- 


91'850 
9222 
9274 
9531 
9375 
9440 
95:29 
9556 
9606 
9716 
9784 
9815 


| 3600°29 


0105 
0170 
0197 
0220 
0419 
05 50 
0572 
0645 
0687 
0765 


RK Ar fleHNDHMHHAHRkHMHe+HNDD+H-DNDHTHmMfkeHANDHH+HNDMH+HNDthbeHeANDHeAHdHfHeHND ea a 


a, 


+ + 


-__ 


ne 





| 3607-86 


09:93 
10:90 
11:10 
12:09 
12:55 
1290 
13°40 
1410 
14:52 
1482 
1595 
16°46 
16°87 
18:10 
19:10 
20'35 
2030 
21'536 
23'35 
2375 
24716 
26'389 
ZOO 
2755 
27:86 
2810 
2905 
2978 
3004 
31'15 
3215 
3361 
3442 
3500 
3525 
3714 
3138 
3790 
3885 
3930 
4039 
4073 
41 25 
4165 
4270 
43'86 
44 55 
4530 


++ _— I 


—- 


a a a a a SOSE IE N ee N ee SO a aeg a SH a Shr 
IE 3 
oje 
ei 


2 





| 364577 


45:90 
48:08 
48'32 
49:10 


D0°54 . 


50'85 
5175 
52:65 
59324 
5431 
55'16 
8613 
98:68 
9968 
6010 
6116 
61'85 
6241 
6318 
63°59 
6410 
6453 
65°32 
6591 
68:95 
69:63 
69:90 
10'26 
10'67 
71:10 
71:61 
11:85 
1249 
13'25 
13:68 
14:79 
16 04 
1785 
18°35 
19:03 
19:39 
80:16 
81:60 
8207 
82:68 
83°0D 
84-45 
84:75 


Funken 


HAHN HHHAHV + VHHrRHHH+HNDNDH DH UV HR HH HH NDHD+H-DHNDrRHAH 


et 
Q 





= 


.._.. 


z 


2. 


au 
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————— 





ee 














m ——— 
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Funken 


3685°05 
8560 
891 
86:15 
87:44 


8819 


83°46 
8908 
5930 
89:85 
070 
90:33 
91°65 


91.98; 


92:55 
93:29 
94:95 
95:60 
9635 
96:65 
9732 
ITTO 
9510 
9816 
93:97 


9960 
99:89. 


| 3700°33 
00:60 
0080 
01:08 
0155 
01:87 
02:15 
02:99 
03:30 
0405 
0510 
07:60 
0790 
. 08:12 
0844 
09:20 
09:59 
0981 
10:77 
1140 
11:60 
12:53 


HMHHHmmmHmrmaHmme DH, DHHMH NHH HH NDNDMHHH DD HH DD HH mean mm 


En 


== 





371295 


13'85 
1434 
1491 
15:20 
15:54 
15'853 


1670 


17:05 
18:69 
19:36 
19:62 
20:70 
21:50 
21:95 


222%: 


22:58 
23°66 
25:01 
25'49 
2651 
2705 
28:00 


‚28:26 


29 29 
29:65 
50°4 

30:78 
310 

3140 
31'850 
32:17 
32:91 
33° 

3455 
350 

35°76 
366 

3690 
31'889 
38°20 
38:79 
3960 
3976 
4050 
40-75 
4111 
41:56 


42:35 - 


Näd 


+++ +++ - 


H,HNDDHHHHHVHHNDUNDHNDVDHHHHVHHHV HN HAND HH HU NDHHV HH HwmwmhRwm 


374275 


4442 
4485 
4523 
4610 
4660 
47:10 


. 4769 


48:10 


 48°45 


4925 
50:05 
5046 
50:90 
5140 
BL 
52-35 
52:66 
52:82 
5345 
54:05 
54.94. 
5570 
5640 


5650 


56:95 
57:95 
5840 
59:10 
59:91 
60:50 


61.20 


61:75 
6223 
62:50 
62:75 
63°23 
63:60 
64:55 
64:91 
6554 
66:11 
66°73 
674 

67:94 
6839 
68:85 
69:13 
6946 


- 


— 


- = 


44 ++ 


HHrHmakf+HDHHrmHHVHHHmHHNDHANDDHrND HH NND HAND DH VD HH mHmm HM 


376979 


70:13 


1125 - 


7146 


11:96 


12:17 
12:53 
13:07 
13:36 
7425 
14:45 
74.80 
75:04 
1538 
7564 
16°46 


16:69. : 


7714 
7756 
7780 
18:02 
7830 
79:60 
19.94 
80 55 
80:97 
8147 
8245 
8392 


8441 
84:86 


84:93 
8524 


8556 


86°60 
87:06 
Sal 
87:67 
8780 
88:15 
88'60 


: 8911 


894 


9005 
9040. 


91:66 
92:50 


I270% 


92:95 


HFHrHDAHHNDHHH HH HH N BEWHUHSHUFRrRHHRH HN PBPrHHrR HB HHrHHH HH mN 


148 





ler 


le 


>| 
RS) 


| 
SER 


++ ++ 








Nd Funken 
37937 2-+-br| 381681 |1 3835:50-: | 3863.10: |1 
9451 .|D 1251 .|1 35:97 |1 6352 |8 
94-86 |2 1784 [1 3625 |1 6425 |1-- 
95:59 |2 18:08 l 3669 |3 6611 |2 
95:90: :: 1 19:00 4 3774 |1 66°64 . |2 
96:25: |1:.d 19:30:11 3506 |2 6693 ı1 
96°64 . |1 19:40: :|1 3850  |1 BT 
9:05 :|1-E |. 19:86..12 38:85 |1 6790 |1 
972 AL 2011 4 3910 |3 6917 [3 
9805  |2 20:59: [2 33:63 #2 69:50: 11. 
9940 |1 20:97 |2 3995 |1Cy?]| .7207 1-4 
350020 |1 2147 |1+ 42:09 14 13'658 12 
00:79 |1 ee 7436 |2 
01:26 125 2244 |1 4515 |2 1495 12 
01:50 [2 22:65 12 4365 |1-+ 7550 |ı 
0165 |2-- 2540 ı1 4430 12 75:90:11 
02:12:11 29:99° | 45:26 |1 | 76:00:42 
0245 |2 2421 ı1 45:63 |1 16:65: [1 
0290. 1 2455 11 45:95 |1 1405:2|1 
0323 |2 2495 911 Aid: jd 77:30; +117- 
03:63. .12 2543.11 4685 I1- 18:19: 12 
04:25 4 25.83 |1 4710 |1 19:70:13 
049 Jı-td| 2605 |ı 4756 |1 80:52 |3 
05:50 [8 2630 |1 48:01 |1Cy? 80:90:13 
05'65 2 -- 26°56 8 4836 |4 81:74- 1 
06:35. [1 269 48:67 |4 8590 I1 
0655 I1-+ 21:06:11 4945 ı1 8424 ı1 
06:95:21 2728 1 49.9721 8485 I1—- 
0736 |3 27:08. [1 50:35 12 8611 |1- 
0:05.20 28:10 12 51:87 |5 8673 124 
08:40 : [2-1 28:33 |2 52:50 |2 8801 |2 
08:90 -;2 2896 |2 5305 |1-+ 83:20: 11 
VII 2 23:206..|2 53°60 "1 83.80: 713 
0962 |1 29,00. .2|1 5402 |1 30:10 13 
09:85:54 29:80 212] 5420 ı1 9042 |1 
10:06 |1 3021 |1 5482 |2-Hbıl 9074 |4 
10:64 |3 30:65.2.::18 DD-74 . |2 9:11: 22 
11°21 1] 31:20:11 56°76 . [1 307.218 
11:00: [1 31:55:11 57:41 1-+ 92.21: 14 
11:92. |3 51:96.,11 5713 1-4 92:90:21 
12:20 .:[3 32:54: |1 5800 |1 .99°20. 2141 
12:70: |2 3292011 980 2 93:85: [1 
135109.:<[.1 39:18.22 4 5955 1 9480 13 
13:65 >|1=+ 3375 1 60:36 |1 95:20 |2 
1490 12 3395: 11 6108 2 99581: |2 
15:02 |1 yo El 64 040 96:08 |1 
1550 |ı a en 96:30 |2 
16:00 |1 35:07 2:11 61-85. = [1 31:80:12 
16:53 1. 3530 |1 6271 124 99:05 |1-+ 
















































































un II 
| M 
u | | 
HM | 
|| | | Funken Nd 150 151 Na Funken 
||| 989948 |1+[393172 |1+ |so6ras |1 3998.85 |3 102007. - LEI, 140600, 11° 1209550 12 112225 |! 
|) | 390041 16 33:01 .|1°° | ezeo' 2. | 9955.11 sr 6129.19 959 |1 3271 |2 
u ||) org ee 6903 1 Laoools 1 2940.11 | eiss 96:31 |3 3351 5 
ln ee assıle een 31:93 |10 649 |1+ | 9940 |ı 3636 |1 
Il | 0571 2 3770 |1 7480 |1 04-99 |1 3342 11 |. Wm..ıl on | 0162 12 ‚3810 |17 
|| 06:04 14 ass 21 ana sh 33:66 |2 6670 11 01:89 12 38.84 |1- 
|| 0620 l1--| 3902 Is og oh 3404 |2 67:66 |1 0275 |2 40:00 |1-4 
| 08:00 [3 41:68 |8 17a |1 08:40 |1 al le a le 
| 2 ei le 519 sh 3r7T.|1 13:72 1 0814 |3 4780 |1-+ | 
|, 1089 1 16-96 12 79-64: 47 1037 1 3321| 2 1412 1 0922 |6 49:16 [1 | 
||) 12:40 |3 50:55 |2 81.39 |3. 1077 Seh ee 020 | 11:60 11 526 |1+br | 
[Hl ) 13:85. ||: 5131 Ver. | 882 ı 12:90 12 Da 120 1, 00 | 
ll Bo | 5 et | aaa a mon 42:63 1 Tess u 1327 |1#+| 5690 |1+ | 
ui I 16:75 = | 1-1 52-73 .11Ce?| 83-75 11 14-07. |1 4452 |1 17844 |1 1535 |1+| 5900 |1-+ || 
Bi || 17:76 18 53:00 |2 8416 |1 1434 |1- 4620 [1 7918 |1 16:50... |. 5913.14 | 
I | 1822 |1 53:61 |2 84.37 1 1500 |1 4685 |1 951 |1- 1691 |4 60:74 |4 | 
ll) 1842 |1 5453 12 8516 11 1573 12 EiiE, 1 80:40 12 ie) | 6150:.\2- | 
| | 1978 ır| 548 l1ır| so la la 1853..|12 | 80. | 2080 1 | 65300 If. 
1 >42 11 5570| | ozger lg 18-24. 11 50:02 |1 83°8 1-+ 22:11:.18 65.87 |1 l 
9432 |1 57:59 13 91-99 |5 0:23 |9 53:08 |1 8535 |2 25:670.412. ©|...0814 3 | 
2465 11 E88 15 92-35 |1Pı? 9074 |1 554 |1-+ 80:60 1. 2678 1 2-| 689 |2 | | 
514 |2 5998 11 9245 |1 91:05. .14 5400 11- 8600 1|2 2800 |1+| 6920 |1 | j 
2530 1-4 604 | 97 91:50. A 5459 |1 8699 12 —+ 2325 14-| 697 1- | I 
26:33 1 62-3 3 94:95 1 a 22:90 .\1 -E 5704 3 89:27 1 29:25 IE —- \ 70:92 2 En) Il 
a 6328 6: | 900 ıLl aaa lı 5766 |2-+ | 8981 |3 2946 |1--| 7125 |2+ | | 
30:68 |1 6513 |1 98:05 13 263 |1-+-br 8947 [1 93:30 [1 | 3146 |1 1466 |2 \ 
31.37 | 6720 lı 98-30  |2 2680 |1 60.12 13 9480 |2 31855... 20 
| 
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8249 


8270 


8331 
83:89 
8432 
s>1l 
8391 


8615 


87:25 
88°05 
8543 
8900 
90:64 
94:04 
94:55 
94:88 


95:20 


95:7 
97:89 
98-40 
98:72 
| 99235 
420020 
| 02:46 
03:60 
04-53 
05-43 
05-77 
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16°50 
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17:36 
18:54 
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20:42 
21°40 
22:24 
23:01 
23:12 
23:75 
24-15 
24:70 
25°90 
26:26 
26:56 
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Funken Nd 154 

45514 1—-br] 461000 |1 |4671:30. 211 413505 |2- 

| 52:39 |1-4- 1034 |1 12:76 :12 36:36 I|1 
5514 1 10:71 211: | .73:66 -|I-+ 584 1-+-bı 
5530 |2 1265 |1 | 74240 1 89° 1—br 
5630 |2 13:49: »2|-1 | 7469 |1-+ 401 1-+-br 
5690 |2 1405 |1+ 1593L 1:25 42:56:  |1 
91-90. 1 16'2 1-brl 7643 |1+ 44-52 |1- 

abalssee si 1686 |1 71763 |1-+ 4505 |1-+ 

2:59 8-22 1824 |1 7908 |1-+ 4620 |1+ 

260560 kl 21:08 1 80:95|3 4860 |1— 
61535 |2 2212 |1 1.8146 : 1 4922 |2 
62:01: [1 2440 ı1 1:81:95 11 49-72 |1 
6338 [5 25'2 1-+bıl 8365 |3 49-90 |1 
6510 I|1-+ 2665 |1 1.8425. |1 50:18. |:1 
65°88. ul 275 1-br]l 851 L-+ 534 1—br 
6775 |2 28:10 | 8725.11 5465 I|1- 
69:98 1 28°6 1-thrl. 8877. :|1.-- 55.15 I1-+ 
20 30:05 |2 2.8920 |. 56.04 |1 
118 |1+ 3146 |1 8973 |L-+ 5770 |1-+ 
1225 .\|1+ 32:86 |1 9055 |2 BI. 
7600 I1-+ 3440 |3 9255 I1-+ BI. 19 3:1. 
7641 3 3516 |1+ 9362 |2-+ 6380 1 
79:05:18 3674 |2 9572 |2-+ 6405 |2 
7944 14 3740 |2 9664 12 6660 |1—- 
8085 |1 3885 |2 9748 |1-+ 6785 |1—+ 
8275 |1--brl 3930 |1 9855 I1-+ 6950 |1 
8419 |1 3955 :|1° '. [4703:75 . |3 710:39- 24 
85:22 1 3977 114 | 0400 |1-+ 712 1—-br 
8557 |1-+ 40:35 |1-+ 0672 14 7185 |1-+ 
s67b |1 4126.12 :.1..0.216=11 73:03 ;|2 
8915 |1-- 4250 |14- | 0776 |1 7410 |1-- 
9070 I1-+ 45°0 1-bıl 0822 |1-+ 11:88 2 
9110 |1- 4594 14 09:90: 14 7964 |1 
9130 |1- 4655 |1 1160 I|2-- 8400 12 
3190 31 46°94 |] | 1210 |1-+br] 8627 2 
9462 |2 49:85 |2 1338 2--bri 8761 |1 
9490 |1-+ 5041 |1 12.1576... 14 8960 28 
STE SS 519 1-+bıl 1725 |2 9516 I|1- 

| 98:60 |1-+ 52:57. |1 721928212 97:31 19 

4600°69 |1 53°5 1-bri 2110 |1+ 98:20 Hl 

0240 |1 5440 |2--bri 2454 15 39:59 [2 
03°99:: [1 5491 |2 | 2695 I1-+ ]|480390 |1-+ 
0462 |1- 5837 |2 2660 |1-+ 0526 |1 
0600 I1-+ 61°5 1-br| 2677 |1+ 0680 |1 
0650 I1--bri 6316 |1 228°] 1—br| 107 1—br 
0724 |1-+ 64.64 |2 29°6 1-bri 1150 |5 
07.54.22. 22 0660 1-br| 3066 |1-br]| 1751 |2 
0940 |1- 69:33 |1 31:98 |2 19-79 311 
03:70: 1° 7075 12 3410 |1-+ 1980 








155 Nä Funken 
4820°50 |3 498148 |1 529438 |2-+ 1549422 |2 
9435 |1+ 8730 |1 5302:45.. [2° 96:65 I|1-- 
25.63 |8 90:10 12 0336 1: 550790 1 
2790 |1+ 98:70 11 0664 |1-+ 08:62 |1 
28:72. :12 500060 |1-+ 11:65. 1288 0933 IE 
32:42. [3 1182 |1-+ 1677 el: 20:80 ler 
36.12. 2 3307 I 1980. 2a 21:05 |1-+ 
3677 1-4 509 |1-+br]l 1999 |a 2660 11-4 
43:00: |1-bıl 63:90 |1 29:33 1 hr] 5312 er pr 
443 ° |1--br] 76:70 |2 368 Ad 32835 ll 1 
46:05 1-5 7729 11.4 3818 |ı 33:65 |1-- 
49-20 :\8 89:96 |1 4590 |1 34:06 |2 | 
53:55: 12 92:94 |2 57:19 289 35.60 |2--bri 
54:90 1 + 9670 I1- 61:70 |3 38:00 11 | 
5550 |1-+ [510260 |2-+ 72:16 18 3948 1 
59:19 15 0536.11 86:10 |2 42:62 1.2 
65:03: 1 06:79 11 9695 I1--bıl 4347 II 
66:90 |2 07:70 [2 983 [1:-Hbr| 46:15 11 
68:00 |1 23:90 :|2 99:30 |1-4-brl 46:85 1-1 
69:45: [1 1 2727 |2+ |54004 |1- AST: 212 
76:00 1 30:72. 14 0640 11-4 48:95 |1 
16:26 1 32:45:12 07:30. 12) 5040 2 
83:07 1 4347 1 10.4 |1-+ 56:05 |1 
84:00 |2 6530 |1 15:04 5770 |1 
89:25 |3 68:07: 11. 16:60 |2 6149 211 
90:87 13 16:95 114 21:78 -|2 7015 |2 | 
E22 7991 2 27:70. dk 7790 |1--brı 
97:09. 12 8132 |1 2956.11 2808 11.7 
9946 [1-1 82:78 |1 30210. 12.1 18:80 1 
490170 |1 91:58 |2 31.059 14 8ı8l 1 
-02:02.°1 92:75 |3 31.15.13 88:14 |1 
02:19 11 520025 |1 3209 1 89:10 |2 
13:55 |1 0412 |1-+ 4148 |1 go | 
1450 12 12:50 1 42-48 |3 94:62 |5 | 
1750 1 2515 |1-+ 44:05 11 -C-bil 9605 1 7 5 
20:84 |3 2850 |1-- 47:76:11 560166 |1-- | 
24:67 |2 34:31 |2 49:44 |2 02101. 
21:0 1 brl 39:90. 1 "5:34.23 0289 |1 | 
30:88 |1-+ 4970 |4 56:02 |2 03:85 |1 
44:04 |] 50:96 |1 Bow 1 058 
44-98 |1 55:63 13 5881 |1 1.112420 1701 
4716 |1 65:17..11-+ 13418 2 1450: 0) 
49:15 11-4 6965 |1-+ 74:93 2 1789 11 
5493 |1 6991 11 -+ 15:62 1-1 192071 
58:26 [1 70.32.21 70.98. | LH) 2080 39 
0925 | 13:57 13 8335 17 2380 |1- 
61-52 |2 200. 2 8520 12 2093. 3 
11:07 TE: 21.8683. 11-4 85186 14: 17 3% 1 Ehr 
. 73:00 11-4 9385.28... 82 352 |1-br 













































































































































































| 
ig 
m | il 
| | N | | 
) | Funken | Nd, Nh 156 157 Nn | Funken il 
| | 
| || || l 
||) | 5635:95 |1 5761'9 1--brl 620190 |1-+ [633036 |1 253750 |1 270912 |L—+ . [281779 |1 287350 I1 | || 
II I 3920 |1-bri 7073 |1+ 063 1-+br| 4170 |2 3828 Il 1] :.0939 |II-+ 1825 |2-+ 7415 |1-+ IM 
Dell | 39:70 |1- [580425 |2 0825 |1--brl 465 |1-+-br 43:46 |1 12:45 |1 180 2 | a» 11 IN 
I ||) 4345 |1- 11:83. 11 2360 |1-- 5210 |1-+ 45.66 |2 1680 !1+ 1919 124 | .770. |1-+br I 
44:3. 1:l-brl 236 <|L-Ebr| 28: 1 -Ebel 61:69 1 46:75 |1 1947 |. 19.85 12 80:35. 12... ı' 
5220 |ı1-br]| 2611 |1 3870 |1-+ 62:28 |1 49:10 |1-+ 23:37. |1 20:30 ıl 85:07. 2.82: IM 
ba I1-+ 4260 |1 443. (1--brl 65.73 |1 4950 I1—+ 28:40 |1-+ 2123 1°: 8310 I1-+ . | 
55° l1-br]l 6529 |1-+ 4845 |1 | 8229 |2 50:10 |l 34:05. |2::: 2180 |1--bıl 8475 |1 | 
I | II LT SEC! 5060 I|1I-+ 85:39 |3 5 50:75 |1 3651 .|L-F Fa 1--br| 8680 |1-—+ N 
EI) | 62:65 <|1-E 1590690 :11.-7.]| 5890 1°. 90-24 |1 E 6039 |1 44:24 |1-4 33:46..|E: 2 |; 8970 11 | 
E |) 6906 |2° 10:10. :|1 6340 |1-- 1642602 |1 u 61:37 |1 + 46:08 I1-- 2384 11-4 9150 |2 | 
|, 76:00 |I-+ 35:05 |. br 7048 1 28:88 |1 6633 |1-- 50:54 [24 24-82 12 95-06 |2 | 
| | | | 88:72 13: 4347 ı1 11:9 1--bri 33:46, |1 6770 |1-+ 5500 |1-+ 24.90 |2-+ 9DsctE:|1 ) N 
EI) 89:72 11 561 |1-brl 740 |J1-bri 4605 II-+ 6850 |1-+ 58-55 |1-+ 9543 11-2 hg | 
a 99:17 11 603147 |1 7748 |1 6546 |1 BE 6991 |1 5940 12 | 2676 |3-- 129009 |2 | 
| | 5102.45 |2 34:43 |1 86.0 |.1-).br|.80:07° 1 7- BE I 27445. 11 61:61 |1 2825 |3 + 03:50 |1 + | 
II I) I -06:43 |2 6108.60 I|1-+ 86°3 1-br]l 8044 |I+ 4 91:99:11. 61:99 E-- FE 29-14 11 0457 |1 IR 
All] 08:48 |2 337 |del-bil: 8740 Sl 2E 82:51: |1 9474 |1-- 66:98 |1 30:05 |1 09:51 |2 IN 
|| |) 18:32 |2 453 |1-brl 9010 |1-+ 85:93 1 97.00:413:: 6948 |1 30-47 IL 1046 |2 M 
'i i 2608.41 56°8 1+ 93:05 [2 9260811 2602°43 |1-+ 7000 |1- 3090 |2--d| 159 [2 I 
Bi 40:20 |1 58:04 |1 97:30 \1-+ [650470 |ı 0400 |1-- 70:65 |1 31-71 |d(Fe) | 1970 |2 I) 
In), 41:08 |2 61:70 11-7 | 98:60:11 50:47 |1-+d 05:95 |1-+ 7219 Ji+ | 3265 |1-£ 2190 |1-- ll 
\ | 41:5 1-bıl 6688 |1 1631067 |1—+ 8119 |1-+ 16°50 :ı1 12:95. |.1 3348 |1+ 2264 |L-- I 
18)41))|.) 42:30 |1-4- 6825 |1-bıl 12:95 |i-bri 860 |1--pr 1916 \1 73:94 |2 3428 |1-+ 26:20: 11-1- Il 
||, 43:40:11 -1- 10:71 11 1985 |1-- [663822 |1 30:15 |1 74:80 |10 35:10 |2 2840 12-7 | | 
44-99 |1 7875 |1- 2755 |1--bıl 5079 |1 30:53:21 1120.52 3620 |1 2890 |6--1,Me? | I 
4938 |1-bıl 8407 |1 28-65 |1--br 37:00 |5 7829 |2-Hbrl 38:82 |1-+ 33:16 12.2. nl 
| | | 3T80.:11-4 81:00 |I-+ 41:70 \1-+ 33:85 |1- I 
: 3 4040 |1 8705 |2 42:15..12 3685 120 u l 
XLIV. Nh, Neoholmium. | 4236 12-4 87:30 |1-+ 43:50 |2-+ 39-40 |2 | 
engen: Km | 2:0 14 | see ler | aus Iı | “ss Is ll 
Mater ial: Neoholmiumnitrat von OÖ. Auer v. Welsbach, auf Gaskohle. 3 53:82 |2 94:00 |1 1575 |5-- 46:04 |5-1 | 
Verunreinigungen: Ad, Y. 57:05 1 9450 |1-+ 47:61 |4 49:30 |3 1 
Linienzahl: 1222. | % 6575 |1-+ [2800.10 |2 48:49 |1 55:22 |2 IN 
s ; .99 ON "EI 
239646 |1 [245108 |2 [246946 |ı | 2457 lı ee le ) 
3400.60, 1 -E 59-77.|3 1 70:00 12 96-02 11 7035 11 09-19 |» 53:35 |1 4 86:76 \9 N 
20.80 |1+ | 5450. |2+| 7070 |1 2503:00 [1 251 | 0088 tr | 5560. 11T | serie 1: IM 
2255 114 | 5529 |e+| 7229 |2 | 0789 11+ 205 12 | 1010 124 | se22 lit | 9080 2. ll 
ul De la | 78:08 13 10:85 1 | 5681 1 | 9840 11 + || 
ee el us 98:45 |1+ | 1487 |3 67:93 |A- | 28:30 11 | 
108 je 2, ae 270428 |1-+ | 1649 |2. 72:09 |1 31.25 \1+ j) 






















































































































































































































































































|) 
Bi | 
| | IM) Funken | Nh 158 159 Nh | | | Funke 
2 || 303139 |1-- [312450 |1-- [320440 |2 325820 |2 331335 |1 336580 |1-+ | 341501 |15 [346680 1-4 
IN 33:56 1-1. |. 2802 17 04:84 17] -58el 12 1415 |2+a| 6820 |2 16:60: 20. | 6721 8 | 
Bl | 35.19. 172.1, 2996 1 0698 |2 589 |2-+-br 1460 |1-+ 6850 |11+| 1725 [14 68:59 |1 Il 
| I | | II) 36'35 1 + 30:51 2 - 07:82 1 —- 59-31 |3d 1580 3 69-10 1 18:30 # -1- 6955 > | 
|) 38.81 |3 31-11 \3 08412 : 1 -1- 60:45 |1-- 16:51 |2 69:97 |1 21:76. 10 698 |1--br | 
Bi) 4455 12 | 3286 |1+ | 095 |l1--bri 6234 |1-- 1762 \1+ 71.01 ı4 2547 |20 20:92 114 | 
mi | 46:60 1 338 1 —-br 1055 3 — 6298 t — 19:42 1 7170 1 _- 26°84 B) u 7186 1 I 
Bl 4953  |2 3450 |2-H 114 \1--bri 63:80 I1-- 20:00  |3 7220 141 2821 [20 72:40 14 | 
0] 50:85 |2 3550 |1-+ 1200 |2-+ 64:94 |4 20.40 |4 7258 1 +| 2981 |s 14:05 |5 ||| 
| 52:50 | 117: | 4120. 1.) 1543 |2 6647 1.4 2125 |2 72:98 |8 31.37 1 | 7Ası 16 | 
2 ||) 54:13 |2-- 44.48 10 15:50 °|2=7...]:. 61790. 1 23:35 |2 7355 |1-L | 3295 14 75:0. 1-1 br 1 
| 55:00 |2-F 4625 | 7° 16:80 |4 6750 |1-- 9387 |1 7430 |4-—-| 3421. |1+ 77:24. 1 W 
= || 60386 |1-+ 47:06 |1-- 18:35 :\1-- 68:86 I1-- 2915: |3-- 750Teade- ]. 345L- 4 | 77yo |3 1 
2 |||) 62:33... 17: ; A020 0 2 Jen: de 690602117 2980 |2-- 75971 | 34:80. [2 rei 5 "1 
|| 62:68, (1-7 4897 18 20:47 117 69:79 |1-- 31.15 12 76:30: [1-1 35:75 12=£..1.:.78°98 .|T1’Ag2 1 
| 6326 \1 50:05 |2 2085 |1+ 7150 |1-+ 32:09 |3 + 8062 |1-| 3646 |24 | 7945 |ı N 
|| 64:31 2 5249 |1-- 20:95 71-1 11:75.11-- 32-85 2 8076 |1+| 3719 |2+ | 8060 |1 IM 
| 6638. |1-+- 5315 |1-+ 21:55 [2-7 12:20 |1-- 33:30. |2 8128.12 | 38:05. 71. 1.808571 j 
a) 7090 ı1+ | 5435 |2 22:97 |1 7527 |1 340: :1-1-brl: 81-49 | 11) 8850 11-2 | 89:83 1 | 
ll) 7310 |1-+ 56:31 |2 2340.12 1637 |1-+- 35:95. |2 8518 |5 41:60: 1L-E 1 8265. 11 Il 
|) 7379 [1-4 57:10. \3 24-40 |2 77:30. [2 3645 1-4 8654 |ı 49:80. 11:2 | 8403 49 II 
mM 14:42 |2 62:90 127 2495 |1- 18:28 |8 3739.16 °.:| 8807. 11-1| Aa 1278299 215 II 
I | 7550 |1 6416 |2—- 3070 13 19:57 |5 38-90 |10 89:69 |2 45:69 |3 | 8602 |3 Il 
all) 1129 1 6880 |2-- 3174 1 80:86 |1-- 374.2 1-1 90:88 |4 47:12. (1 8648 |3 ll 
Bl 18:50: |1-7- 6675 18 32:15 E-1- 81'31 12-- 40-18 11-4 9218 |4 479 1% 87:00 |ı 'M 
Bi 1902 |17 | 6720 |1-- | 3345 |17 | 8210 [8 4060 |2-- 93:15 |1 49:15 10-1 | 8971 5 ' 
| 80:90 [1 6749 |1 3400 |1 | 8321 12-7 41-415 1-1 9371 |2 4950 0 | 91310 joe I 
|) 8448 |5 68:02 |2 34:64 |8 De nn ABS 94:73 |4 50:00 |1-+ 93:23. 15 N 
Falle) 86:66 18 68:64 |1 3575 |2-—-bri 88:60 |3 49:85 |2 95:67. |1--| 5140 ML | 9424 1 I) 
Hy) 8990 |1-+ 7185 |8 36:69 |2 8950 110 Ad 43:74 |10 96:27 12 “ 5790. 1 28 | 09466 47 I 
Tl) 9545 | 1 7249 |1 37:00 |1-- 91:03 |3-d 5 44-61 |3 97-48. 19%1-.| 5329 110. | 9490 «90 I 
Bi | 97:00 |1 7390 |5 3751 |2 93:98 |1-- = 4495 |1-+ 99:11 | 30 54:00 |1-+ 9780 114 
|, 3950 1 1495 13 3825 |1- 9483 |1+ m 4555 |1-+ [3400'71. |2 5450 \1 | 9903 |5 
all) 310201 |1-+ 7710 12—-+ 39:15 2 9595 |1-+ 4579 11-4 0173 |2 547. I-Epı) 9924 |5 
Bi) 02:80 |2 81:60 |20r 40:55 |. 9120 |2-- 46:20 |2 01.92 .]1- | 5585-18-72 13501:60 1 
El 03:35 |1- 83:95 [8 41:56 1- 98:25 |1-- A872 9 02:31 |2 56-15 130 01:90 |ı 
|) 05:29  |1 St 12, bi A210 ET 3955 |1-+ 50:66 :)4 | 0840° 14.1. 568:- |2-Epri 02:50 1 
ll 0620 11 8650 1 4312 \1-+ [8301.48 |1-+ 5225 |8 05234112] 57:69 11° 21..03:61 3a 
Bi 0840 |2 87:50 |2 43:95 1. |. 0250.16 52:88 [1-4 06:10 |ı 58:09 |1 03:77 11 
| Il) 0875 |2 91:10 12-7 4521 |1-+ 0333 |1- 53:67 [Ad 0641: 2 | 58:64 11 0440 |1 
nf | |!) 0999 |1—- 9255 I1l—+ 5030 |1+ |. 03569 |1-+- 25473 14 0795 12 596 Ir 0466 |1 
Bil Iso sl 3520 |1 31:80. 1-7 0405 |1-+ 5614 |1 0835 |2-L | 6053 |1-+ 05.57 |2 
a, 13:60, 122, 3969 |2 52.00 |1-- 0451 \.1-7- 57:09 |1d 092012 --1.: 61.18 12 0710 |5 
#l 1445 ID. | 9620.92 | 5999 11-2. .| 0491 1 58-05 |4 10-40 |8 65T 8 0850 12-4 
| ie 1475 |1-+ 9660 1 531 1-brıl 0530 |2-+ 59:63 12 1079 |5 6212 110 0927 11-4 
Ei | I 18.60 |5 9794 |2 54:5 1-bıl 0700 |1 | 61:00. :|2-1 11:67 |3 6310 1-4 0955 |1 
Bi 043, | 1 9920 |1-H 558 |1--bri 0900 |2 oe 13:00 |2 6355 |1 + 1090 12 
ii 92:76 12 320188 |3 5641 |2 10:31 |1 6355 |2 1390 |1 64038 |1-- 1191 |2 
Ä 1 |) | 93:3 11 -1-bıl 0546 38- 5759 |3 1251 |4 6440 |5-4d?| 1440 |5d 6455 114 Ehe SE | 
II, ll 



























































































































































































































































Funken 


351574 


1741 
17:69 
18:30 
1950 
20-10 
20.30 
20:93 
2287 
24-12 
25:03 
27:00 
2770 
28°8 

293 

306 

3140 
31:87 
3467 
35:08 
36:17 
375 

33:67 
39:05 
39:50 
40:19 
40:90 
42:48 
46°20 
46:95 
48°35 
48-70 
50:39 
51:75 
56:95 
98:30 
5916 
6005 
60-30 
6329 
65:13 
66'535 
6740 
69:50 
73:40 
74:35 
14:97 
16:38 
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BE een 
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80:67 
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82:35 
85'18 
8790 
91'48 
9197 
92:39 
93:22 
9360 
95:13 
96:26 
97:55 
9892 
99:64 
39:96 
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05.00 
0624 
13:44 
1670 
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20.25 
21:06 
24-45 
25-60 
26:82 
27:33 
29-3 
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31:92 
33-66 
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41-40 
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42-80 
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48:57 
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0:50 
53:07 
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53°64 
5459 
5870 


..62'45 


6315 


66:79 


6720 


6811 
6920 


6966 
1042 
11:78 
1245 
1421 
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14:92 


75:66 


16'273 


7780 
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8173 
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92-10 
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07-78 
090 
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11'42 
12:51 
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18:08 
18:77 
2085 
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21:91 
24-59 
25-10 
26-11 
29:67 
31:55 
32:24 
32:74 
36-49 
37:80 
40:01 
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4123 


42-17 
46°9 

48:35 
49:00 
520 

52:22 
9383 
957 

DTA0 
5941 
63:00 
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66°35 
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68°36 
69:25 
11:24 
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Exaer u. Haschek, Die Spektren der Elemente. Bd. III. 
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ll] | 

||) | 

| (| I 

II 

M Funken | Ne 162 163 Ni | Fuüken 

1) | | 

| | XLV. Ni. Nickel. | | l 

I) 4111-52 \|2-+ 1423220 |1 [4371-60 |1+ 46433 \1--brl Be o | fl 

# |) Pa 2. | 3515. 17.) el 2 rs ere Messungen: Fehlen. | 

al) | 12:78 |2-7 35-94 |1+ | 8500 | -+-d 05 Material: Metallisches Ni von Trommsdorff. | | 

"Bill || 1687 |1-+ 40:02 |1 9340 |1-- 5185 |1-+ Verunreinigungen: (,.Ca, Co, Cu, Fe, Mg, Mn, Si. I 

1950 |2-+ 41:9 |\1--br]4400:73 |3 6151 |3 Linienzahl: 623, | 

20-35 : 43:95 2 2201.25 74:80 |3 — | 

||) 24:80 45:57 | 0844 |1 75:80 |1 | 

I | | 2507 I1 48.18 |I+ | 0954 |1 86-00 |2 20972 1-- | 2222.44 |1-+- | 2298°33 2350:96 1 N 

ds |) 25:80 |3 5210 1, 1 05 Lt 88:36 |2 | 210808 |1 | | | 9952 |2 

N) 2695 I1+ | 5258 18 | 1978 |2 93:00 |1-+ | 1-| 9974 55:65 |1 I 
|.) 27:30 |5 56:50 II | 505 [4 99-73 11-4 2521 (1 | 27 | 2300,21 96:49 [3 | 

0] ) 28:47 |3 58:75 12° | 2637 (1 4701.35 |1- 25% |1-+ 1-7. |: 00:86 56.95 |1 N 

I) 2957. |L. | 6419 13. 2.|.2999 11 - 01.86 |2 26:96 |1 27 |. 01:18 58:96 |1 | 

N) 3467 |1+ | 6617 |2 | 3160 |1- 10:02 |2 28:67 | 7 02:56 60:65 1 2: 

Il 36.36.18 1.6670 1. | 4520 |1 1763 |1-+ 31:33 |1 I 09 6074 0 | | 

I | 4040 |1+ | 6970 [114 | 4740 13 + 2475 |1-+ 38:69 |1 1-1 03:96 6 N 

ı 41.68 |I+ | 7667 | | 6358 I|1-+ 2885 |1- a E00 6747 3 'l 

ıı) 4223) 1.0.1, Tool 00300 1.1.3820 8-1, 65:66 12-7 | ı 07:91 69:30 |2 1 

)! 43:01 |3 78:95 |1-- 71:56 |1 a 6745 1-7 | (212 0859 75:51. 3 'l 

I - 49411 |1 81:05 |1+ 13:77 12 485 |1-+-br 6919 |27 l 11:09 7609 |1 'l 

1) 51:30 |3 81:85 |El | 7781 2 49:27 |1+ | ar en 2 12:34 7938 |1-+| l 

52:90 |5 8673 11 | :.84-73 19 54-50 |1-+ 22.2.0231 1 13:01 8670 1 | ' 

631915 1 0084.12: 7 9805 | 7 55:20 |1 mia 1 | I-| 137 86:78 |1 I 

6957 |1—- | 986 |1--bri 1099 |1 6370 |1-- | 1948 |2 1 11:23 09917 2 1 

||) 708 |1--br| 4301'25 De er 72-10 ie i 80:10 1 1 18°60 92-70 5 li 

|) 73 De | a 77:65 |1 Se ! 1984 93:07 \1 'l 

86:99 |3 08:81 12 26-30 |2-H-br 91:68 1 8342 |1--| A| 2001 9468 [15 'l 

| 902 |2--brl 1120 |1 .30:95.12 92-85 |1 + 84:70 |2-- 1 21:53 94.95 12 'l 

| 987.11. 1518 |2+ | 3145 |2+ 96:10 [1 8559 12-7 | 4. | 2206 3650 17 1 

ll) 94:5] 192. | 236 1 Ehel. 3784 19 964 |1-+br | 1-| 2280 “4 || 

|) 95:03 |2 52 sehr (A8ozoo li 90:72 11 1 2 9991 | 9849 1-4 'l 

|) 4201.50 |1+ | 2530 |2+ | #912 |2 oo | 91704 1 | 2 26:55 | 2401.92 [1 fl 

|| a Te | 2600 8 | 5800 1310 11-4 | |. 28, 17 2 30:07 |. 02 1 

) 11:90 |3 2920 |14 | 6270 11 20-55 |1-+ | ı 220151 [27 | 1 30:47 er | 'l 

ı 13:35 |1 30:80 |5 6815 11 + Bas 0 | 058 „ln. 2 1:82 06:50 | 1 'l 

| 1538 |1-+ 32:70 |1- 12591 570 |1-Ebr 05:72 172. 2 94:68 06:95 | I 

|) Te. | 38538 1% | 788 (1for.can sase lt | 0680 |2-7 | az 90:88. 0736 |1 en 

| 2710 4045 \1-- 1460680 |1 29-16 |1 1329 |1 2 37:59 19:36 ° 11 ıl 

) 2248 |1-+ A710 1 1.0885 |1 48-36 |1- 1652 |3-+ 1 41-30 19:70 1 'l 

all) 25:80 |2 48:50 |1+ | 0960 |2-+ 61:25 |1 + 1319.11; 1 4548 1314 |2 | 

I IN 2532 |2 50:90 5: | 1420 1. | 6740 \2 19:62, 11- 1 46:70 14:56 |1 " 

all) 29:70 |3 5689 |8 | 2929 |5 15013-45 |1 + 2050 . 12 3 4749 1540 [1 ll 

ll) 3036 |1 6410 6 | 3845 I1+ [526574 |1- 0, 2 a ne 'J 

ale ne 69:00 |1--br | | 21:30 [1-7 2 50:2 1920 1 h 

11* 
























































> 








IJHHHV HH HHDHRAHHAHHHHHVHrHHmHHmHHH 


u 

















4 








SE 


ler} 


S: 


ler 


++ ++ 











u N re He Se She ER 


+++ 








































































































| 3002-65 

| 03-76 
12-14 

19-27 

32-00 

38-09 

45:16 

50-99 

54-46 

57:79 

64:12 

64-76 

80-90 

87:20 

97-26 
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1--br,Cr?] 3101°70 
br |. 020 
05:60 
1425 
29-40 
3421 
45:83 
81:87 
83-89 
84:49 
95-71 
| 9724 
| 3202°27 
10:04 
14-21 
16-95 
17.95 
21:43 
21:80 
23-7 
25-18 
27-14 
33:05 
34:76 
43:20 
48:57 
49:55 
50-90 
71:26 
75.03 
82-01 
82-85 
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or 
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rm 
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NH DDMHHDH DH HH NDHH NH N HH HH HH HMHem 
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er 
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—- 


@) 
rs 
m 


HAHN HNHRHAHHrHHO BHO HDDURBRHNDWDOSHHHU HH HRHH OS HOOHMmTDHHHHHrHMH 
==) 


| 3501°01 


| 3422-49 


2297 
23'88 
3370 
3142 
4576 
4438 
4641 
53°06 
54:29 
58:62 
6184 
62:95 
65°77 
61:63 
6961 
7150 
1271 
180 

18°5 

1948 
8032 
8395 
86:05 
93:13 
9649 


0274 
0784 
10:52 
118 

1413 
15°21 
16'352 
18:76 
13:90 
2469 
2810 
2899 
29112 
BYRE! 

48'32 
5170 
53°65 
60:10 


6192 


6515 


6655 


12:06 
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| 3807-29 


| 3941:95 


DAR DH HH HAHN HH AHA Hmm Bea ND PH HmHHONDNDDHH 


88:07 
97:86 


| 360244 


07:02 
0949 


10:68. 


1291 
19:54 
24:89 
2798 
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35°07 
62:11 
6426 
68°35 
6939 
70:59 
14:29 
88:57 
971 


| 3722-62 


24:99 
36:96 
39-38 
44:75 
49-18 
69-62 
72:65 
7574 
78-18 
83-67 
92-44 
93:70 


31'587 
33:05 
49:69 
58:50 
63'235 
82:07 
89-50 
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15'92 
22:32 
3201 
32:66 
52°4 

52:60 
54:97 
5670 
6285 
6422 
8675 


0720 
090 

12:20 
1485 
18°03 
2135 
2921 
81'39 
3290 
3882 
40-43 
528 

55:60 
57-60 
6649 
711 

13:64 
872 


12:25 
14-15 
18:55 
2577 
3601 
3145 
5340 
71:50 
8035 
8430 
98.42 


12:62 
17:73 
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Funken 


5018-49 
35:51 
3875 
48:99 
66:60 
80:70 

- 81:30 
82-50 
84:21 
99-54 

5100'16 
15:60 
29:52 
3723 
49-89 


Ältere Messungen: ©. Runge und F, Paschen, Wied. Ann., 61 (1897) 
(Geißlerrohr). M. Eisig, Wied. Ann., 51 (1894) (Geißlerrohr). ©. Neovius, 
Akad. der Wiss., Stockholm (1891) (Geißlerrohr). A. Kretzer, Ztschr. 
für wiss, Phot., 8 (1910). W. Schwetz, Ztschr. für wiss. Phot., 8 (1910). 
Material: Gaskohlenelektroden in Luft. 

Verunreinigungen: Keine. 

Linienzahl: 112. 
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5510:22 
45°6 
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Fee: 


br 


XLVII. Os. Osmium. 


Ältere Messungen: Fehlen. 
Material: Metall von Heräus, mit Zink legiert. 


Verunreinigungen: C, Ca, Fe, Ms. 
Linienzahl: 867. 


XLVI. O. Sauerstoff. 9164-95 


94-51 
220494 
05:84 
06°36 
08:39 
14'86 
1841 
2539 
269° 
23:06 
51:27 
44.04 
46°60 
52:13 
52:32 
5299 
54.54 
8590 
9843 
59:06 
6021 
61°85 
62-80 
63°06 
63°48 
64:03 
6540 
6962 
1260 


br,N?] 395455 
7344 
82-90 

40141 
70:04 
72-40 
76:08 
79-11 
85:36 
89-23 
93-15 

4105-15 
11:06 
12:26 
14-20 
1946 
20:62 
21:73 
24:27 


— 


4 -- |4129-60 
| 3709-45 | 
| 129 
27-47 
44-4 
49:66 
| 54:82 
| 60:00 
3804-23 
| 24.23 
48:18 
| 51:50 
63-70 
64:74 
82-47 


2 
DD 


HOVHrVHrHAhmemHeHgtepnneHm 
HRrAmVvmhrmHHoomHNHrkrRHrHem m 
a 


+ 


2271311 
13'32 
14:54 
1833 
8088 


5234 


83'25 
84:97 
86°55 
8810 
92:28 
93:63 
99:66 
9822 
99:89 


23003 


04.94 
05'395 
06:14 
07:72 
08:90 
0990 
1025 
1386 
15'26 
15'55 
20:28 
21'26 
24:07 
24:35 


HH DNDDHHHHDHHHHHHHHmHHHeaNmHaHmmHm 


2 


2, 


a 


| 2325°76 


29-32 
30.31 
31:05 
31:57 
32:94 
34-36 
34:66 
36:27 
36:89 
39-87 
40:70 
49:73 
49-87 
43-95 

44-97 
45:87 
46:39 
47-45 
49-54 
49-97 
50:33 
51:72 
52:05 
52-26 
53:10 
55:37 
56-96 
58:77 

61.67 


236250 
62:85 
63°40 
63°47 
63°96 
6744 
68 01 
6935 
70:78 

..11'26 
71'9 
1280 
13'235 
1372 
15:15 
16'22 
Tell 
7168 
7946 
86:12 


- 


= 
ee 


4 


—- 
>> 
u, 


89:21 
9020 
91:86 
92:58 
94:39 
94:69 
9554 
96.51 
9320 


HDHNHHAEHDHHHHH AHA HH 


_— 


8736 


HHrHrHrmrmehamreHHaeHgpemm pn 


Funken 


1 + 
Na 
1--N? 
I 
2 —br 
Im 
24+-N? 
14N? 


wa 
—- 


_— 


-_— 


Sr 


= 
u 
















































































































































































































































































Funken Os 168. 

| 240015 |1-Hbı| 2445-21 |1 2497.15 |2 |2575°65 |1 

| 01522 1 | 4610 |ı 98:51 2 0022 24 
02:09 |1 46:52 |1 2503:76. |2 1839: 2 
0368 [1 4848 |1 05:76 |1 8015 |4 
0395 |.1 5084 |1 06:02: 11 81T 1 
05:00 1.1 51:45 11 06:70: 1 82:05 21: 1. 
05:20 |2 DEI 030 1 83:67 |1-+| 
055. |1+ 51.83, 1.2 0981 |2 | 
076 |11- 52:74 11-4 0993 |1-+ 8619 |1 
0835 1 5333 11-4 10:60 |1 8696 |1 
08a 1 53:58. [1-2 : 1242 |1+ 90:87: 11 
09:49 11 5898: [1.2 12:99 1 92:12 1 
10:55 1-4 5456 11 1330. 1 9927. |1 
12:60 |1 54:82 |1 [516 1 GTA 
13441 0 55:00 |ı 18:01 |1 94.95 |1 
1415 |1 55:36. 11 1845 |1 9480 |1 
1463 |1-+ 56:53 |1 1914 9 95:96: 1 
1542 1 54:23 11-1: 19:90 |1Co?| 9615 11 
1678 [1 5.79 12 2184 9 96:81 11 
18:08 [1 58:90. |] -- 2964 |1 | 2970.06 
18:64 |1 61:52 |1 32:05 2 |2600:03 |1 
2016 |1 6243 -|1 3255 11+ | 010 |1+ 
Al ee 62:75 |ı 334 |1--brl 01:67 |1 
23:19 |2 6450 |1- 3375. |1+brl 0315 |1 
2413 12 6526 |2 36.95: |1+- | 0475 |1 
24:67 |1 68:2. 11.7 38:09 2 0510 |1 
25:07 |] 68:99 |2 aaa 0544 |1 
25AD. 1 69:60 |1 3970 11-4 09:67 |1 
2628 || 70:15: [1 4045 |1 10:87 |1 
2726 1 7047 11 42:20. 1 11:44 1 
2737 1 70:90 11 42:60 |1 12:69 11 
20 7 12:38. | Aal 1 1316 [1 
28:00 |2 7330 |1-Ni?| 43:93 |1-+ 1475 |1-+ | 
284 |1-+ 7113 .|1 | 4416.11 IK 
23:23 11 17423 || 44:95 |1 1945 |1-4 | 
29:74 1 75:10. 7 4628 |1 2903-1: | 
31:28 |1 76:94 |1 Aa t 292 1 
alt 7 7985. 1 4836 |1 24:36 |1 
3295 11 |. .8191°. 17 48:90 |2 2646 |1 
548: 1 pri 8210 ı1 5453 |1-+ 222] 
3567 114 | 8274 |1 solar DIT 
8627: |1 1 |: 8420: |] 6325 |8 2810 |1 
40:18 |1 83600 1 66:60 |1 28:54 1 
40:60 11 86:36: |3 66:97 |1 2a 
40:90 |2 88:63 [9 68.95 |1 See 
41-46. 11 8935 |2 71:06 |1 3440 .|1-+]| 
41:79 1 92-10 1 7188 |1 3193.19 2.1 
43:01 |1 99-47 |1 (Se 38-40 |1 
4390 |1 9375 [1-4 14J4 11 39:15 [2 











169 Os Funken 
2640 60 19 2741-50 : |1-E | 2857.12 |1-£ | 2978.67 11-4 
41:20 | L-1=. 48:00 1 6020 | 83:04 |1 
4133 |I-+| 4894 |1 61:07 |2 8330 1b 
4420 12 49:98 1 6351 1 83:62 |1 
46535. 1 50635 |14-| 7143: 11 | 8993 it 
4696 |1 5133. 11-1. 7253 12 |. 995 1. 
182 |1 534 01-11. a 97:75 1 
a5 IB dl aa 300360 |1 
4944 |1 5790 Iı 7507° 1 08:02 |1-+ 
5255 |1-+| 5894 |ı 7746 |1 1320 |1 
53-08 © [1 4-1 67-180. 1 7851 |ı 1405 1 
5384 114] 6154 |ı 7950 |1 15756 11 
55-65. 2 |. | 68:37 11 8037" IE | 173500 
5676 I1 6405 11 8532° 1-2 |. isız |> 
5870 12 6516 IL. 86:36) | 1949 12 
59:98 11 6559 11 96-19 |1 20:99 |1 
6129 °\1 361° 11-7] 9940. 1420| 5702 02 
6755 I 7208 1 2903-33 11 3080 |3 
6959 |1. 18:75 111.1: 0984 4 3140 |1 
71:90 ° \1 82:67 |ı 0610 |1 32.99 
7465 |1 83:99 11 0919 |5 3335 |1 
74.98: 1 8641 11 1082 |1 41:03 |3 
77:46. 94:10 |ı 1246  |2 4285 |3 
82:29 11 1.|...9438 1 1398 |ı 43:60 |1 
8595 11 96-85 11 45.12 | 2305 1 
8726 1 280416 |1 1735 |2 44:99 |1 
89:91 12 07:04 |2 1789 1 45.40 11 -+ 
9150 |1 09:05 |ı1 1991 12 19:08 |1-+ 
99:04 |1 13:89 11.0.)  9b068 1 4956 |1-+ 
9282 11 1430 |ı 2962 |1 50-50 |1- 
97:33 :|1 | 1986 11 3031 |ı 5128 |1+ 
9969 11 1685. |1 E | 3069 1 55.06 |1-+ 
270680 11 2033 |1 3140 |1 5529 11 
0714 ° |1 21:35 |1 3475 |1 A877 14 
0753 |1 24-236 |1 42-8 1.1 06059 31 
0827 |2 29:39 41-21. 406 17 | 00 2 
0995 |1 3233 11 48-31 |2 62 11-4 
1474 12 353 49:64 |2 7006 |1 
1543 ° 1 3827 |1 49:95: 1 |. 79924 4 
1573. 1 | 38:74.2 18 5241 |1 71423 |2 
1595 |1 ALTE 1 5719 j1+| 7510 |1-+ 
1626 11.8, Aal 1-2) 6b 7719 1 
2014 |1 44-50  |2 6228 11 177 1 
21:95 ° |4 4650 |ı 6242 1 FR ds en 
3076 |1 4663 |1 6420 11 7825 |1 
3147 11 48:35 11 7112 12 18:53 |1 | 
32-91 11 50-89 |2 7547 1 83:90 |1-1-(Fe)! 
40-42 |1 51.35 |ı 7776 |1 85:05 | 
4071 1 5544 |1 78:33. 14.2| 9095 1 


















































































































































































































































Funken 


309069 


91:27 
9571 


3101°65 


0510 
0611 
08:07 
0910 
09:30 
0980 
11'23 
18°46 
20.0 

2934 
31'24 
4043 
44-50 
522 


52:80 


5373 
56'38 
5685 
5730 
61:55 
6578 
6662 
68°40 
13 35 
74.09 
1521 
82:02 
82-72 
8547 
8655 
87:13 
87:49 
89:58 
94:38 
9553 
96:15 


320805 


13°45 
204 

240 

32:19 
32:65 
38:75 
41:18 
5213 


++ + 


44444 


= 


== 


- 


++ ++ 


+Sb? 


HHrHmeapHrHHrdHrHmHHaHHHHkhHH DD HH N HHHAV HH DHHNDHMHHDHHHHmHHHmrerm 


En 


| 330175 





| 3255.03 


57:04 
6044 
6120 
62-44 
62°88 
6735 
68:09 
6933 
12:29 
1532 
1806 
9043 


11:07 
15:60 
15'85 
16'853 
24:53 
2TIT 
3631 
51'9 

D41 

58:14 
61'394 
64:30 
70:39 
7076 
72:25 
740 

18'83 
8417 
84:75 
86 10 
8628 
87.99 
947 
95.90 
97:19 


3401°33 


02:03 
02-66 
0643 
0680 
08:90 
12:95 
2190 
27:60 
2782 


HH NDHHrHHHDHHHHHHeHDBHHHrHrHHeHNDNHHrEHNDHHEHNDHDUNDDH 


®Os 


IE 
1 


+ 


I. 


+ 


2 


ae 


a 


an 





344073 


446 

4568 
49:33 
5568 
58:57 
592 

6237 
65°62 


70.92 


78°67 
1953 
82:29 
8236 
8740 
87:62 
83:90 
91:67 
95:79 


IU16: 


98 69 


| 3501'33 


04:83 
13:15 
16:76 
18:85 
20:13 
23:80 
2620 
2376 
80°24 
329 
33°56 
4287 
56'12 
5996 
61:04 
6251 
69'953 
14:22 
546 

86°65 
8748 


90:28 . 


92:49 
98'26 


360202 


03:97 
04:66 


— 


Mn) 


De 


== 


1360934 


10:65 
13:52 
16°72 
19:66 
20°4 

30.1 

40:50 
4090 
48'95 
53'39 
5465 
5705 
65:08 
66°48 
68°39 
1105 
121 

15:62 
8172 
8920 
9281 


3703-41 


06:75 
09:34 
13:00 
1387 
18:49 
19:66 
20.30 
22:12 
29.38 
30:89 
41:22 
46°60 
5271 
5470 
57:26 
66°46 
68:28 
11'853 
12:15 
1456 
74:79 
7641 
7115 
8237 
89:24 
90:28 


rt 


- ++ 44 + 


Ha PpPDNDHHHfHpfHHA Kg HA DD HA HAHHhHeHHHhea-d By HHHMHHAHmkHmMe 


SS) 
5 
ao 


170. 


























| 379087 


94:05 
948 
95:82 


| 3300°60 


1445 
18'82 
26°8 
213 
3239 
36°19 


40'45 


41'45 
43'830 
47:35 
48'95 
5359 
54:85 
DU7l 
5977 
6962 
68°82 
76°90 
82°03 
86'859 
95:05 
9533 


| 3900°54 


01'85 
2100 
25:23 
26°89 
2855 
28'67 
3013 
31'66 
3875 
3971 
4991 
52:90 


HH DH NV HH HAND HH ege 


Ältere Messungen: 
Diss., Bonn (1906). 
Material: Phosphorsaures Natron auf Cu. 
Verunreinigungen: Keine. 


Linienzahl: 85. 


Der anne Nuans ae 


a. 





| 3955-52 


60°66 
61:19 
61:60 
63:79 
69:86 
1558 
17138 
88'32 
91 63 
9697 
99:10 


ı 4003°64 


0419 
15:19 
18:39 


ZI 


3307 
38:00 
3380 


42:08 


48'22 
50'353 
51:60 
55:66 
6055 
6650 
66:90 
7105 
177 
14:85 
88:60 
91:99 
95:25 


| 4101-44 


0379 


1217. 


24-16 
23:10 
312 


—- 


+ + 


+ 


HHmHpeHmeHND-HNDHANDVDHHHAHHH DA HhHeHneaNmm m 


-- 


| 4201 54 


140 


(any 
ee 


4309-05 


Meere 





4135-25 


35°95 
38:03 
58.94 
60:10 
12:73 
1342 
15:79 
Ss0°40 
84:30 
90:05 
9528 


02:24 
12:02 


15:25 
19:0 

218 

33:55 
6101 
64.90 
69:75 
15:06 
173 

8606 
94-17 
9640 


11:55 
2645 


28:84 


3331 
65:85 
7083 
9130 
95:05 
9746 


| 4402-93 


0440 


-.- 


— 


+ + 


-NDHVHHAHNDHDHO HAAR HHHHAHTTHHHHeHVHrHhbHH-HNDDBDHHrHHm UT 


XLVIEH. P. Phosphor. 
A. de Gramont, C. R., 122 (1896). P. Geuter, 


| 4519-10 


HH 44 + HH 





ı 441152 


2062 
32:59 
3649 
37:23 
39.81 
45-85 
4152 
59:70 
62°45 
1997 
84:93 
8378 


2047 
2505 
29:89 
5180 
40:10 
48:84 
D0°60 
5148 


6665, 


79:20 
9521 
97:34 


| 461696 


32:01 
84:92 
64:00 
1840 
92:24 


| 4733:00 


44-10 
524 
94:20 


| 4800-15 


1615 
65'850 


HHDVmHÄHmkhk +. D+- DDHHHMHH NDS DD HH NDMHMrMTeEDNDHMHHeaArn 







er se gr 
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Funken 


248425 
253405 
3570 
53'39 
5504 
26062 
11:25 
3280 
444 
27249 
290 
3950 
58°6 
2866'25 
842 
95:6 
301212 
4115 
594 
..184 
3130°5 


—- 


HHkekkbenorv- 
+ ++ 


| 32115 





| 31720 


757 
8-1 
864 
89-90 
19:52 


3387 
85'85 


| 334780 


646 
71:10 


| 3419-45 


2510 
26°4 
14-55 
82 
89:02 
90:0 
921 


| 3503°2 


XLIX. Ph. Blei. 


Ältere Messungen: J. M. Eder und E, Valenta, Sitzber. der K. Akad. 
der Wiss. in Wien, 118, Ila. (1909) (Rot). 





0767 
143 
524 
52-8 
5675 
66°5 
6695 
1° 76:8 
| 36174 
| 53°6 
643 
68°6 
| 765 
| 3703°0 
| .034 
0630 
0735 
176 
18°0 
40°5 


Material: Metall von Trommsdorft. 
Verunreinigungen: C, 0a, Cu. 


Linienzahl: 84. 


2170-11 
2203°68 
517 
47:00 
2332°63 
5900 
I390 
II7T0 
240218 
11'85 
2882 
4410 
46°46 
16'49 


1) Rote Komponente stärker. 











| 256239 


68:54 
7740 


| 2613:79 


14:29 
28547 
50°4 
5717 
63'22 
976 


1720102 
| 280210 


2529 
33'13 


5 285645 
1 1342 
5ut) 1 29495 
Ju 30175 
10 u 318 
2 44-00 
2 —br 8715 
1 8921 
107.12.5134:91 
1—br 1662 
1--bıl 32207 
50 u 4300 
10u 76°6 
15 u!) 


1935 


or 
je) 


ler} 


r r 


Sn 


ul 


a EN 


| 3745-0 


B_H 


re re 


ee En Bares 


bar 





15°3 
380220 

50°9 

564 


| 3957°7 


786 


| 40447 


576 
59 65 
80:38 
96°8 


| AITSTT 
| 422233 


4687 


| 4421-1 


63:9 


3455 


HH NDVOHrDVTHHV He HNDHmm 


172 


ER 


SENSE ES 


RR 


SC We OD ren Sr ont: 
Da ja 


or 
rs 


Lex 


nee 


SOSSE 
= 


er 


HauHr 
Se 








173 


3842'2 
54-11 

39278 
52:20 


400445 


19:76 
41°5 


Linienzahl: 





2—-br,Co?| 40500 
15—+ 
1—-br 
27 
U 
10 
1—br 


5800 
62'350 
416820 
824 
4942-80 
4542 


L. Pd. Palladium. 


Ältere Messungen: Fehlen. 
Material: Metall von Heräus, 
Verunreinigungen: Al, Ba, C, Ca, © 


532. 


Pb, Pd 


1-+-brl 42727 |2-H+bı] 5043 

300uN)] 4387-11 |500 45 

10 | 4401.08 |2-+ | 520165 
10 14761:00 [2 |] 53726 
I 98-4 |1-H-br] 55448 
10 + | 4802-2 |1--br| 5609-00 
500 . | 5005-65 |2 6660-38 


hi 


Funken 


1—.br 
1-+br 


5--br,r 
1—+-br,r 
30 —+ 
24V 


u, Fe, Mg, Mn, Pb, Pt, Rh, Si, Ti. 





2135'23 



























39'069 
Tal 
4039 
44-30 
48-05 
48:29 
4915 
52:83 
6232 
69:27 
65°63 
1250 
76:94 
8242 
90:6 

9340 
93:60 
9635 
YITAT 
98:30 


220241 


0355 
07:56 
1221 
12:86 


1411 


1738 
1756 
18'22 


1) Rote Komponente stärker. 


OIERO RI ROLE RO BASE I A a a EIER SA S Fl En re 





| 9992-40 


23-18 
23:80 
29-32 
3171 
33 20 
35,37 
3672 
37:00 
37:80 
43:61 
43:95 
45:59 
48-10 
49-59 
51:56 
59-11 
5275 
53:73 
54-35 
54-52 
58-65 
60:20 
60-60 
61.83 
62:22 
62-59 
64-40 
6703 
7030 





2199727 
| 7185 
7341 
14:54 
749 
7538 
7615 
1153 
19:25 
8086 
8218 
82:55 
8305 
83°D 
8829 
8870 
9E.59 
93°42 
9378 
94:2 
958 
9660 
99:50 
| 2302-10 
02'435 
0580 
07.59 
08:68 
09.62 


DAVON DM- MH HANDHARAHMH Hm 
due a 


SS. 


++ + 


4 


a) 
- 


HFRPRHrReARHNDOSHTHN DH HH DH HH NmN Hmm 


7 





| 2314-65 


15:95 
15:15 
19:57 
21:99 
22:67 
235 
24:25 
25°3 
26°3 
287 
50.1 
31'49 


34'86 
3651 
36°67 
31:83 
350 

3930 
4007 
41 24 
45:03 
4654 
47:34 
4160 
492 

50:90 
5140 


er 
ee 


TE 


— 


— 





QRHrHANNDDDHHHHAD OST VS ABA NDVrhHHAWn 
































































































































































































































Funken 


| 2351°95 
| 5281 
5307 
5427 
5484 
55°76 
5740 
51:6) 
5930 
60°88 
6122 
61'40 
'61'55 


6239 ° 


6360 
6487 
65'65 
66°35 
6708 
68:00 
71:56 
7221 
173°07 
14:23 
7198 
18:75 
19:75 
8110 
82:62 
83:60 
85'185 
8837 
9011 
90:90 
9153 
98:9 


| 2400°43 
|: .:07°00: 


01:55 
03'36 
05'32 
0617 
0683 
08:79 
10'23 
1185 
13°45 
14 81 
15'536 


er 


DES 


++ 44H 4 + 


HOVmrHHPIHHHuG Hmmm HH HHpPRHHHHHHHeH NND DOHHHH NV HT HN mmı 


+ ++ 





241570 


16:75 
1880 
19-62 
22'15 
2275 
2350 
24:24 
24:57 
25'386 
2627 
2695 
2804 
2940 
3035 
30:61 
51'02 
31'586 
32:10 
3319 
3940 
36°58 


.37°97 


43°63 
44-37 
46°25 
4.680 
48:23 
5010 
51'2 

52:53 
5370 
54:83 
DT37 
57:54 
58:89 
59:93 
61°41 
6195 
63°38 
64:14 
65:02 
66°03 
681 

6937 
70-14 
71'26 
1263 
1510 


ODNDHHOTD HA HDHHMHAmH DH HAAN HAHN mm 


a Y) 


++ +5 


Qt 


Qt 


r 


a le 


a an 


-- 


(>: 
rm 
ce kßksHHPDHDHOTUUHFH OO HART VRR AHA OQHrArApPp$HAMmpmer Ag mamma 


4 + 
</ 
" 


— 


++ 44H 


++ + 


ea 


a En 


oo” 
ler 


2631718 
4028 


4230 
49:58 
513 

56°15 
5768 
5885 
60°4 

61'25 
70:05 
127 

16°06 
7715 
1796 
1920 
19:69 
8487 
8640 
87:75 
83'653 
940 

96°5 
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1627 
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Funken Pd, Pr 176 177 Pr Pe 
451634 |1-- | 478838 |3-+ | 529581 |2 561965 |1-+ | 29818 1+ 1314659 |1-+ ]|33308 |1 342775 |1 
5613 |1-+ 7560 |2 5543°03 |1 9530 |1-+ 8589 |8 Aa A070 3065 |1 
467760 |1-- | 5164053 |1 ART; 678480 |1-+ E 916 14 51.65 1 4155 15 21:85 11 
| 9122 2:|1.-2= 53:96 2 1 44:86 |1 3368 |1 
| 9720 |4 5880 |1 4555 |1-+ 3496 |1 
LI. Pr. Praseodym. . I T or ı E 0 36-60 |3 
= | 98 £ bri 48:32 |1 
Altere Messungen: Fehlen. 3000:60 [4 650 1% 53-8 1 A 19-98 |1 
Material: Praseodymnitrat von C. Auer von Welsbach, auf Gaskohle. 0326 |4 68-41 |8 54-99 |g 50-6 1 pr 
Verunreinigungen: La, Nd (in Spuren). 05.05 I|1-+ 17033 |1- 8884 |1 5:7 (1a pr 
Einienzahl : 1732. 0665 11 -- 7290. 211 86:00 |1 53-1 1--br 
07.3721 7305 |ı1+ 91:80:21 5420 |1—+ 
| | | 0810 |4 8264 |1 5872 |1—+ 5475 |1-- 
| 219435 |I1-+ 1236889 |2 | 246308 |1 1264475. |1-F | 10:80 |4 8495 |1—+ 390175 5614 |1 
| 220557 |I+ | 7148 .)|1 | ..68°33: |2 5486 1 | 13:33. | E-- 91:58 .:11 6243 |1-+ 58:33 [1 
i| 1458 I1l-+ 17227 |1-+ 69:12 1 56.05 I|1-+ | 1462 |3 9179 |1—+ 6341 12-4 6080 I|1-+ 
1533 |1-+ 7340 |1 8117 |1- 66003, 122 15:25 [3 96:21:90 6475 11 61:22 [41 
2340 |1 7622 |1 8524 |1 1963: |. 1 1627.17 3323.11 69:08, 1: 6830 11-4 
30:51 |2 Ta25. 1 | 8884 |5 843 1+ 1877 |1-+ [|320494 |1 65897 11-4 6625 |1-- 
13:37 |] oa) il | 251126 |2 1 .2:99:0 1- | 2180 |3 0803 |1 6733 12 66°90 |1 
13:98: 1 | 7904 |3 | 1754 I|14+ 1270745 Il | 2446 |1-+ 1963.21 67:69 14 67:21 1 
8477 |1 1.9422... 121% 1—-brl 0815 |1-+ | 25:35. [8 3445 |1- 6910 |1 6795 11-4 
86°8 1+bıl 9985 |1 |  30°6 1-+bırl 1045 |1 | 2747 \1-+ 3907 |1-+ 70:50 1 6820 I|1-- 
38° 1 -- bri 2400°9 1—brl 3145 |1 1886 I1-+- | 2350 .|3 4529 |1 217 24 7402 |1 
20:39, 1 | 0570 |2 | 340 1-+-br| :24°20:.\1: | 3343 |3 45:62 |1 20 2-4 7460 |1+ 
| 9472 .|2-- 0835 |1 35.00: |1- I 2655 |1-+ 34335 |3 6347 |1+ 1908 11-4 17817 |1+ 
=.97:84 [2 10:00: 1 36:86 |1I4 I. 759 |1- | 42:00 |1-+ 6383 I1-+ 1995 |1 7955 |1l+ 
| 2350174 |1—+ 1249 |1 38°DL. 1 128340... 3] 42:40 |1—- 6466 |1- 8025 |I-+ 82.201 
203:90%, 1 140 1 39:93: |1-1-..12822:90.|1 7 | 4594 |3 16°87 I1-+ 8135 12 8371 1 
0521 |1 1467 |1—- 46:05 |2-+ | 42:10 |3 4711 |3 7898 |I-+ 8190 |2 8450 ıl 
0788 124 | 1780 |1 5166 |2+ | 6195 |1 50'47 13 8107 |2—+ 8282 1 8500 |1 
116 E.-1-bil 719°07:..1 55:85..,1- [291182 .1:3° | 5541 |1+ 9270 |1- 8355 11 8665 ı1 
1432 ı1 269921 5870 |1-+ 1463 |3 | 59:07 |4 9507 11 8390 |1 876 1-+ 
18932. 1 30:48 |1 | 5925 |I1- 39°20::198.. | 6689 |93 95:73 11 820 A 87.72: ul 
1896 |2—+ 314 1+ I 6935 |1-+ 3555 |: | 6849 |1-+ 96:79 212 la Dr SIHT 1 
1953.21 51'9 Las 2001 i—brl 4241 13 | 6930 I|1—+ 9867 |1-+ 9441 12-4 Tat 
2050 |1-+ 8450 |1 7 77200=:,E-- © 753°65 88: - . 17330 |I+ 99:92 |I-+ 9474 |] 9215.11 
26:00 |1 371 1 dp 7547.11 546 11-4 | 7875 |1 330047 |1- 3671 13 92:87 |1 
2811-1 88°74 |1 |  80°3 1—brl 6117 11 | 8039 |4 0203 I1-+ 97:71:18 9445 |1 
36°30 |l 45:08 |1 87.92: |1 | 6345 11-4 | 9863 |1 0280.21... 19405207 15 964 1—+ 
3760 |2 45:66 |1 90:55. [1 6490 18. | 311145 |1 0332 |1- 057 21 9850 I|1-- 
3985 |2 4690 |1 9546 |1+ 6891: 213. 2171 |1l—+ 0643 |2-- 1534 [3 99214 
4685 I1 4835 11-4 97:00: 1 6945 I1-+ | 2310 |1 1457 |1 1521 [3 99 | 
5020 |3 53:00 |1 261055 |1-+ 6990 |1-+ 23:35 1 a ee 15.82 |1 350120 |1-- 
92 54.98 |2 1461 |1 7587 |1+ 30°5 1—br| 202 the 1988 111 0325 |1 
53:85 |2 6000 1 1595 |I-+ 17640 11-4 30°D 1-+ 22°4 br 2000 21 0443 |1 
5515 |I+ 6086 |1 2506 |1 7709 16 3686 |1 2587 |1—+ 2245 |3 0754 |1 
65.64 |1 62:35 |1 400 1-—bri 8063 18 3830 1 276 1-4bi] 2715 |3 08:39: 11 

















Exneru. Haschek, Die Spektren der Elemente. Bd. III. 


ar 
1) 









































































































































































































































Funken 


3510°56 
11:65 
12:37 
13:48 
19:33 
29-26 
29-87 
24-60 
25-65 
28-85 
29-83 
31:02 
31-80 
32-94 
33-95 
34-70 
35-06 
35:7 

37-49 


3762 


38-50 
39-00 
3981 
40-11 
42:52 
42-84 
43-17 
44-3 

4513 
46-45 
48-30 
49:86 
50:36 
5123 


51:60. - 


52:21 
52:90 
53:51 
5377 
54-55 
555 

57:82 
97:93 
5820 
59-27 
61°5 

61°89 
6245 
62°76 
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1 =r- 
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63:61 
63:99 
64:64 
69°96 
66°20 
66°90 
63-46 
68:88 
69-23 
69-72 
1076 
124 

12-95 
75:10 
1573 
1647 
1693 
17:69 
78:01 
18:27 


18-55 


78-74 
78-91 
79:27 
80-10 
82-00 
82:46 
82-89 
83-20 
83-35 
83-63 
83:90 


8415 


8443 
8640 
96°68 
87:27 
87:49 
88:04 
8845 


‚8875 


89:67 
95-18 
93:8 

95.92 


9639. 


99:12 
99:62 


360094 


0113 
02:05 
03:36 
03:90 
045 


06.15 


07:00 
07:30 
0740 
08:04 
08'65 
10'858 
11°37 
11:98 
12:15 
1290 
139 

15'34 
16'20 
1682 
18'23 
1930 


=. LET 


20°60 
21'25 
2255 
229 

2375 
2446 
24:95 
29°40 
25°55 
2597 
26°66 
27:20 
2742 


21.99 


2835 
2812 
2898 
29:86 
31°16 
32°5 

3300 
39380 


54:62 
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37:05 
37:33 
3783 
37:90 
38-49 
38:78 
39-01 
39:92 
4105 
41:30 
41:80 
49-04 
43-11 
43:49 
44-71 
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45:32 
45°81 
46°48 
47:03 
AT-7O 
48-45 
49:55 
50:30 
51:20 


52:52: \ 


53°9 

54'48 
59'25 
96'45 
57:60 
57:79 
58'40 


98:90 


5922 
6026 
6055 
6181 
62:53 
6480 
67'33 
67:84 
69:01 
6972 
70:02 
7040 
70:96 
11:53 
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Furkeü 


| 3801-70 


02'46 
0291 
0325 
05°00 
05°63 
0630 
06°55 
07:00 
07:76 
08:07 
08:28 
08:85 
09:30 
10:10 
10:71 
10:90 


11:50 


12:00 
12:16 
13:10 
13:44 
13°77 
14:04 
15:01 
1623 
1717 
17:50 
18:00 
18°41 
18'85 


1922 


19:33 


20:56 


2095 
21:94 
22'46 
22:95 
2332 
23.11 
24:22 
2450 
25:84 
26'36 
26'85 
29:98 
29:85 
30:51 


3085 - 


NHNDODHHHHONHHOHHRHHNNDDHHNDNDHHHrRR HH NDHmR 


2+ 


Ho 
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-. 
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-|- 


E) 
>= 
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> 
<> 
VO 


— 


PrHrvwvwwrmrm- 
@) 
> 
au) 


383280 
3315 
33:75 


3434 
3472 
39.04 
36'23 
36'65 
37.58 
3179 
3848 
38'86 


41:15. 


42:51 
43:55 
4420 
44-71 
45:15 


4600 


46'10 
4676 
49:95 
50'05 
50:98 
51:75 
52:25 
52:96 
53:64 
5478 
5604 
5653 
57:15 
57:26 
58:02 
5840 
5877 
59:32 
59:56 
61:00 
61'45 
62 20 
63:09 


6357 


6420 
64:69 
65:29 
69°64 
6612 
66:98 


3867-13 


39 


6770 
68°3 

68:68 
68:90 
69:29 
6950 
10:88 
12:86 
73:15 
13:56 
13:69 
14:61 
74:90 
15'46 
1632 
11:38 
18:06 
78°45 
73934 
1976 


80:61 


84:19 
84:74 
8486 
8’3l 
85:60 
8320 
8344 
8949 
90:12 
90'353 
91:87 
92 69 
943 

95:15 
970 

97:20 
I740 
97:82 
99:00 
99:70 
00:27 
01:83 
02:62 
04:04 
0496 
0625 
0745 


390821 


08:54 
09-46 
09-76 
11'435 
11:98 
1214 
1241 
1275 
13:08 
1370 
14:94 
15:59 
16:60 
16'935 
17:36 
181 

19:01 


19:70 


20°66 
2240 
2311 


2370 


2397 
24:29 
25:16 
25'65 
2612 
26°56 
2612 
27:60 
2787 
2843 
28'716 
290 

2946 
30:02 
30:76 
3110 
3230 
3514 
3347 
3440 
30'285 
35°97 
36'80 
3715 
31:82 
3845 
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Er 
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394052 


41'635 
42-45 
43'058 
43:52 
43:90 
44:28 
4416 
45:07 
45:57 
4576 
47:10 
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| 
49:59 
90:77 
51'353 
52:05 
92:24 


525 


53:30 
53 67 
55:35 
5688 
5781 
58:30 
58:63 
59:59 
6070 
61°45 
6235 
62:60 
63:30 
63:85 
6440 
64:99 
6540 
65 76 
65:95 
66:72 
6729 
67:83 
68:28 
69:67 
69:91 
7020 


1130 ° 


11:84 
1231 


DOPHRHHHDHDDDHHO BO NDSHND DIN NDDHODOUDDDHDDRHPDNDDDyHDHEDIDIDTy N HH 


397410 
74:45 


_— 


15:82 
716°45 
1675 
176'99 
71:58 
7735 
18:75 


79:85 
80:38 
81:04 
8135 
82-25 
82:70 
83:76 
84-47 
85:82 
86:35 
86:75 
87-58 
88-19 
89:29 
89:86 
91:35 
92-10 
92-38 
93-05 
94-21 
94:96 
96-00 
96-87 
97-21 
98-18 
98:62 
98-88 
99-30 
4000'33 
00-60 
01:00 
01:63 
02-05 
02:50 
04-87 
06:85 
07-90 
08:90 
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400940 


10:10 
10:75 
12:25 
13:05 
1340 


1356 . 


1445 
1480 
15:54 
1685 
1770 
19:56 
19 98 
2042 
21:13 
22:39 
22:88 
24 22 
24:55 
25'32 
2570 
2647 
2695 
2112 
28'854 


2914 


29:83 
30-61 
31-20 


31:90 


32°69 
33:10 
33:35 
33:99 
3441 
3523 


30:5 


35'935 
31'532 
38'353 
38:DD 
3906 
3950 
40:85 


42:02 


44:99 
4676 
47:25 


404830 


4975 
49:98 
5131 
52:02 
52:72 
53:62 
54.10 
55:02 
55:88 
56:30 
56'69 
58:95 
5866 
59:55 
6154 
62°42 
63 00 
6492 
662 

68'26 


68:96 


70:44 
1153 
12.15 
12 51 


72:68. 


73:50 


74-10 
7501: 
7549 
76:02. 
76.35 


1185 


. 78:12 


18:25 
79:98 
81:20 


82:10. 


82:9 
83:50 
84:88 
8530 


8550. 


86:39 


87:39. 


83:52 
89:03 
89:63 


Funken 
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a |) Ni 
| | | | | I | 
IA) IN 
| III IN Funken Pr 182 183 | Pr Ä Funken 'M 
1) Ä 7 nee 0 un. | 
I) |40901 |2--brla132-85 |2  |4180:59. 492554 |15 ' |4276:00 |2 43256 |1-- [438504 |3 . [446613 |? ii 
all] 90:90 |2 | 3380 |3 | 80:90 258 |3--bı 76:38 :|2 2859 |3 : :| 8550 |2-4 68-84 |8 iM 
I) 9144 |1 31.32.24 |. 5002 98:65 1-1 18:28. 18 2919 |2 8795 |1- 6990 |1 IN 
| 3180 [1 |..138°31: 12222: 89:85 2926 1 188 ı1-£ 1. 2960.25 8890 |11+ | 7aıl Il ni 
HI. 92: 93.12-E 1.4048. 92 | 8346 29:95 |1 1920 12 3061 |1-+ 9030|. A! IB 
30) | 9503 |2-+bri 4140 16 84:40 3075 I|1 80:30 14 3150 |2 9170: |1 | 75:02:91 A 
ll) 93:95 |1 42-175 1 84:79 3220 |ı 82:66 |5 327 11-4 922 CB pe das 18 N 
al). 95:15 |2 4328. 110 | 85:34 32:50 |1 83:20 |1 3331 114 93:70. 110 7978 |1 li 
El) 96:10 |2 44-87 |1 86:0 32:80 |1 83:95 |1-+ 3418 |8 9520 |3 8160 |2 ' 
bl). | 96.50 | 4670 ° |4 86:61 33:29 |3 85:60 |2 34:83 |1 95:96 |3 83:25 |1 1 
El) 97:00 |4 AT2T 11: |. 87:95 36:36 |2 87-15 |1 35.97 4 96:23 |5 83:68 |1 n 
Bi . 98:56 |3 4772 |1--| 8970 3676 |2 88:64 | IL | 3889914 97:06 |1 8571 |2 1 
ll) 98:30°.19 1: 48:59 |3 90:80 pe. 89.62 |2 399 |1+ 98:50 |3 8795 |1-+ N 
4] 4100°05 |1 4949 |1 91:80 3962 |1 90:09 |2 4155 |1 99:51 |3 88:34 |2 we 
||) 00:36 |2 50:18 |ı 92.69 4025 134 90:68 |2 42:97 \|2-+d1440020 |3 92:60 |1 + (li 
|||) 00:89 |15 51:20 |1 94:05 41:28 |10d? 94:90: 21.1 44:06 |1 00:46 |3+ 93:91 |1 'ı 
|) OT :06, 0], 22 Se | 94:37 48:67. |3 91-80 |1-+ 44-50 | 10 0346 ..|3. |. 9663.10 "l 
ll) 03:34 11 5248 |1 94:78 44:64 |1 g25B5 |. AOL 0381 |3 1450070 |1 8 
| 04:67 11 5420 12 95:75 4530 |1 93:30 |3 4640 |i + 05°32:|85 1: 0202.11 ' 
| 05:05 |2 56:68 |3 96:13 4561 |1 93:80 |3 4705 11-4 06:02 |5 0478 |1 Mi 
| i|) 0592 124 8.0511) 969 46:28 |1 94:90 |3 41:65 |5 06.83. |1 061 |1+ ni 
| > 0725 |ı 57.92. 11.7.1 99:8 41-75 |8 9531 |3 48-33 |1 08.35. |1.°.. | 0712011 'l 
|). 0790 [2 58:23 |1-+ |4200:68 4925 |1 91:98 5 50.61 |4 0901.10; | 10.830110 
| | 03:52 [2 59:64 |1 01:40 49:66 11 | 9916 |4 52:11:18. : 1-1280. 11.2. | 134601 
| I) 0925 |1 59:99 |1 01:65 5056 |3 143017 14 5397 |1+ 13:95:14: | 145521 = 
Hl) 09:60. 11. | 60:61... 02-6 51:65 |3 | 023° 11 bi sold 1400.11: |) 2000 11 ll 

| l)) 1025 |2-+. | 6102 |ı 02-9 53:29 |1 03:30: [1 | 5532 |2+ 1675. 7 01 Ice 2 'E 
Il) 10:66 |1 6149 |1 03:72 5459 |4 0880 |4 |-5767 |1 1921,18 1.2094 11 l 

| I 11-10: 1 61:80 1 0590 a 0485 |1-+ 59:29 |3 19:80:18: | .3010 [14 'l 
|) 1209 [2-4 62:68 |1 06:81 55:84:17 05-99 |10d 60:00 |4 2140°13-v| 3125:11-+ ll 
| ı) 12:90: 12 721:.635175|1 07:92 5646, 0673 |1 6143 |1 2435 |1 | 3397 |1 ll 
| | 1402 |3— 64-36 |8 08-41 - 56-98 |ı 07:86 |1 6 24:80 |3 34:34 |4 l 
3) 1224; 1, | 6683.13 10:7 57:82 1 0910 |2 62:00 |1 2941 15 36:09 |3 'B 
| 1498 12 020°. 1-1: | 11-35 60:27 11 1129 |1 63a 2 3202. 11 3945 |1 + M 
ln) 15:95: |2. 6785 |1--| 12:00 6E2 1212: 11 6340  |2 32:49 |3 42:73 |1 

| Il) 1735: 31 68:25 1 12:79 62:50 \3 1450 |1 6745.12 -brl 3515 [1-4 4416 |1 ll 
all) 18:63 110 69:68 |31r| 1342 63:00 |2 1495 |1 68:52 |8 3795 11-4 4530 |1 fl 
| ll) 19:52 |1 12 um] 13% 63:35 |2 15:70 |2 70:99 |3 38.32 |1 A548 |1 fl 
13111) 19:95 |2 72:02 |4 14:12 63:99 |3 16:26 |2 71-88: |1 4423 |1 48:70 |2 f 
|) 2015 124 1247 15 14:70 67:95 : 2 1720 |2 71:80 |4 4605 |2 501 |1--br hl 
| ll) 21:13: 24 13:93: |1 15:30 6927 13 18:00 12 73:99 |2 ATIT iS 510 11-4 u 
all) 92851 7483 1 15:65 6985 |2--bı 1881 |1 74:60 |3 50:01 |4 5496 |1 hl 
| ll 92:42: |1 15:43 |3 17:33 70:60 |1 19:20 |2 15:95 14. | 5040 2 Son f 
|) 2423 |2 1578 13 18:00 009 13 20:4 „12-5 :| 8421 52.1213 63:34 [3 f 
18)l))|))) 2453 9. 7647 12 19:83 7249 |5 21:00 ..1 7955 I1-- |: 5489 |3 7075 |1 n 
BE |, 2524 \2 7764 |1 20:30 17313 11 21:83 .|1 80:53 |3 5802, | | Te f 
N 1] 26:33 12 78:05 |ı 216 7452 1 21.97. 1 82:60 13 6148 |1 20. 'l 
0) 29:30. |3 73:80 |2 23:20 7540 |ı 23.72 |3 83:0 2 -I-bri . 63:25  |1 180 li 
|) 30:94 |3 79:60 |10:| 237 7548 1 2410 |1 8431 |3 6524 114 | 7651 [1 'l 
I N)! | 'l 
Br Il 




















Funken | | f Pr, Pt Funken 


za |1 +br]6090:35 |2+ | 61826 |1-1-br] 6388-8 
7 br 611465 |1+-| 9592 |2-+ | 64140 


520809 1 
# 1 
92:1 br } i 1 60:60 |2—- | 624460 |1-+ 29:85 
| E. 2 2 
2 


08:64 
19:24 
20:30 
2813 
51°9 
59:91 
64:07 
6470 
774 
84:98 
8980 
92:21 
92:82 
98:80 
5300°29 
11'351 

















976 |1--br | 56 
ss 61:43 sts | ı 61:9 








li 
6617 |2 69338671 |1 656490 


- 


1: 











LH. Pt. Platin. 
Ältere Messungen: W. E. Adeney, Roy. Dubl. Soc. (1904). 
Material: Metall von Heräus. 
Verunreinigungen: Ba, C, Ca, Cu, Fe, Ir, Mg, Pd, Rh, Ru, 
Linienzahl: 618. 
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21'28 
2205 
22:97 
31:68 
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52:60 
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2263 
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49:79 
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66:06 
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14:80 
16°96 
80.65 
90:39 
97:97 
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1742 
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2275 
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29-32 
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3498 
35'39 
4044 
45:05 
45:59 
46:59 
49:38 
49-98 
5073 
51:59 
52:02 
53:21 
56:18 
57:26 
58.84 
99-55 
60.61 
62:76 
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6653 
67'536 
68:96 
11'853 
14-55 
14:96 
7550 
1653 
1698 
80:62 


8140. 


85.65 
8797 


2088°8 1-- | 223020 228826 


8933 
31.8 
92:50 
93:55 
9395 
95.84 
95'96 
96.64 
9735 
95 49 
9885 
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05°26 
04:34 
05:75 
07:18 
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11:09 
15:16 
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17:52 
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31:08 
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41°6 
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57:65 
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Funken 








Pt, Ra 188 
413445 |1-+ [434679 \1-1 | 449338 |1 481765 |1 
3540 114-| 5855 |2--| 9890 J15+4,| 3140 |ı zu 
4845 |1+| 6461 |2 |asıras |2 32:15 1 
64:72 |8 7209 |2 1432 |5 Ba 
6750 || @85. |1 21:08 |4 + 69:32 |1Ru? 
92:58 |5 7496 |3 2320 13-4 197023..| 
420140 |1+| 9200 13 48:08 |2 498055 |1-H-br 
0580 1-1: 9983411 50.30 |1-4 98:16 |1 
2385 [1-- [441160 12 52:17 |1-+ [500283 |1- 
a an 52:60 [10 3373 |1 
4786 11+| 2520 J1+-| 5470 |3 | 4420 | 
5130: |1-1- 3040 12.74 6023. |2-E 59:64 |3 
el ad a | 7 5199-40 |1 
6368 |1-| 4273 |5 80:78 11 5227-80 12 
6942 |1+| 4573 12 80:90 |1 9580 [1-1 
7408 |1+| 5729 |3 84:65 |1 530122 dr 
55 |1ı+| 5882 |2 |[4asar0a 12. 6920 |1 
8820 12 6035 | 45:24 |1- 91:03 |1 
8854 |2 67:68 |1 58-14 |3r |547601 |2 
9110 11%] 71868 8428 |1 7874 |2 
430259 |2 7371 |3  |470970 |1Ru?| 5840,36 |1 
0564 |ı--| sı8a |ı 3780 |1 4505 |ı1 
a - Er = 2 7255 |1-+ [596472 11-4 
u +1 9281 |i4 [632680 |1- 


Altere Messungen: 


C. Runge, Ann. der Phys., 


A. Miethe, Phys. Zeitschr., 


72. (1903). 


Material: Baryum-Radiumchlorid mit 70%, Radium. 
Verunreinignngen: Keine. 
Linienzahl: 


270905 
281385 
364972 


9 
B) 
3 


10. 


381461 
4540 83 
445650 





50 
Dr 
1 


LIII. Ra. Radium. 
E...Demargay, C. R., 
2 (1900). 


4533-35 
468241 


Ü. Runge und J. Precht, Ann. 
der Phys., 12 (1903), 14 (1904). G. Berndt, Phys. Zeitschr., 2 (1900/1). 
2 (1900/1). W. Orookes, Proc. Roy. Soc., 















129 '(1899), 131 (1900). 
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3 146995 |[1--br 
50 | 4826-10 [10 

























189 Rh, Eh Funken 
LIV. Rb. Rubidium. 


Ältere Messungen: Fehlen. 
Material: Rubidiumchlorid von E. Merck. 
Verunreinigungen: (a. 

Linienzahl: 62. 


03644 |t-+ [35222 |2-+br [3861-40 |5+ |4273:26 |3 
947235 2-4 | 322 |14br,Mn2l39145 |ı+ | 8820 12+ 
96:65 |1 + 13601-35 |3--br 273 |1--br| 9408 |10 
9562-05 |1-- | 40:55 |1+Fe? | 40:62 |20 |43781 |1--br 
9631.85 |2-+ | 685 |1--br 78:30 |2-+ 1453050 |1-+ 
36-95 |1+ | 644 ihr [402965 |1+ | 649 [1-+-br 
2956.17 12-4 | 99:98 |1 + 44:37 |14K?| 7185 | 
31988 |1--br[3796-99 |3 84:05 |2-- [462255 |1i-+ _ 
3222-70 |1-+ |3802:05 |2 4104-49 | 10 48:75 |2 + 
71.6 |1-bıl 060 |1--br 32-70 |2-+ 147084 |1-+-br 
86:6 |1-4brl 281 |2-+br 3655 14 | 7600 |3-+ 
3321-61 |I+ | 3394 |1-+ 9318 3: | 83:1. |L-H-br 
41-2 \1-Lbel 488 |i--br [4201-97 [30 uN) [57247 |1--br 
535 |1-4br[ 463 |2-+-br 1573 |10u2)3 6206-8 |1-Hbr,r 
957 |1--brf 519 |3--br 44:50 |30 98-7 |1--bryr 
3492-50 |1-+ | | 


LV. Rh. Rhodium. 
Ältere Messungen: Fehlen. 
Material: Metall von Heräus. 
Verunreinigungen: Ba, Ca, Fe, Ir, Mg, Mn. 
Linienzahl: 948 | 


TE EEE m — — — — — — —————= 


215826 |1 229665 |1 | 288534 |1-+ | 228299 |1 
6325 |1 3307 |1 5550 1 8 
674 |1 554 1] Do) us 2 
zo | 1 E15 8507 |1 
91-06 [1 36:80.“ 11-1 |- 58:85. 11 8829 [1 

220005 |1 az | 08 8863 |1 
os 1 3780. |2 6352 |2 89:65 |1 
0510 -|1+| 3920 |1 6424 |1 9010 18 
0645 |1 | 010 |1 6524 11 9415  |2 
20:30  |1 42:20 |1 6899 [1 9467 |1-+ 
2083 |1 42:80 |2 7048 |1 9518 |1 
2135 |1 4585 |1 7631. |1 98:30  |2 
21:52 |1 4648 |2 1698 |2 | 280033 |1+ 
22:02 |1 50:90. 1.1.) 7230. 1 00:97  |1 
25:06 |1 54+13 |1 7795 |1 02:00 |1 


2) Rote Komponente stärker. 
2) Nicht umgekehrt auf 15'92. 
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06:00 
07:06 
09-90 
10:60 
11:05 
11:55 
11:65 
12:74 
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18:48 
1920 
21'935 
2271 
2519 
2459 
2496 
2640 
2176 
28:50 
3147 
3340 
3380 
3488 


39'386 . 


3692 
42:52 
45°15 
4501 


4652. 


46'86 
4780 
41:99 
4976 
D0'46 
51:79 
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56°40 
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58:05 
58:93 
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59:66 
61°56 
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69:70 
71:15 
71:60 
72:87 
74-97 
77:89 
82:73 
82:95 


| 83:69 


8552 
8563 
8937 
8992 
90:75 


. 9129 


9233 
9255 
9401 
96:61 
3701 


03:55 
05'30 


0800 


08:81 
10°39 
1080 
12:02 
15°91 
14:5 

15:93 
1685 
1750 
19:68 
20:04 
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22:20 
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24:25 
24'553 
2555 
2655 
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3008 


30:91 
3161 
81:92 
3275 
33'62 
3377 
3954 
56°93 
31:98 
38'585 
399 


.40°45 


42:80 
43:80 
44:17 
44:84 
4519 
46-1 
46-75 
4791 
48-35 
48-90 
4912 
50:62 
52:06 
54:0 
55:79 
56-26 
58-99 
59-3 
61-13 
6351 
64-58 
66:23 
67:31 
69-63 
70:50 
70:76 


41:21, 
7160. 


7190 


12:62 . 


15:26 
13:60 
15:23 
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1247575 


7730 
17169 


1871 


Ss0°50 
sl’1l 
81:28 
82:84 
8344 
85:92 
8655 
86:79 


ST64 . 


900 
90:85 
91:99 
9241 
94:37 
96°06 
969 
983 
99:25 


0140 
02:50 
02:85 
0310 
03:94 
0440 
05:21 
0578 
0820 
08:35 
09-30 
1074 
11:15 
11'40 
11:80 
13°47 
15:44 


1585. 
1761. 


19:40 


20:61 


2145 
23:59 
26:83 


| ..27°40 


23:02 
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2593-75 
95:51 
95-96 
97-20 
98-05 

| 99:85 

| 2600-62 

01:63 

03:41 

04:46 

06:58 


0841 
09:25 
0975 
1144 
1157 
1616 
22-71 
24:60 
2481 


+ 


26:02 
26:70 
27-89 
28:22 
29:25 
30:45 
34-78 
3542 
38-85 
39-13 
39-38 
| 39:84 
40:65 
41:75 
42:90 


DH-NDHHNONDONDHNDNDHHPRHRHOHTODHOHMTHMHHDHH HMO H 


48-38 
51:03 
52-01 
52:51 
52:80 
54-87 
5745 
5849 
59:22 
62:15 
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6383 


| 266460 


6492 
67°25 
68:49 
69'352 
74.54 
76°37 


7884 


80 74 
81:69 
83:69 
8430 
89:69 
9034 
9120 
93°57 
9585 
9980 


| 2700'64 
0123 


0380 
05'02 
0570 
0663 
1340 
1537 
1505 
18°63 
20'02 
20°20 
24:99 
2902 
30°82 
3750 
A000 
4170 
41:85 
4586 
al 
5225 
5418 
55:09 
5691 


| 99:76 
6135 
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64-1 
64:91 


SE 


oO 


DOSFEERERDENEDEDIDET SIE SE rn 


— 


wer 


—- 


m 





OrAÄrHMHHVDHeDHrDyDH-NDyHmHmm 










216662 


67:80 
68:31 
71:25 
71:63 
7317 
14:27 
75:86 
78:23 
79:65 
81:89 
82-81 
83:14 
84:3 

84-86 
85:29 
90:88 
91:26 
92-90 
96:76 
97-11 


| 2802-41 


0405 
0576 
07:55 
10:93 
12:54 
13'20 
13°80 
1662 
1935 
2245 
26°54 


26'856 


34-20 
3652 
36-78 
41-01 
4582 
ATTb 
50:57 
54-45 
56-24 
57:01 
59:8 

60:83 
63:03 
6359 
64-52 
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Funken 


| 286570 


6740 
68:18 
700 

15 

13:05 
1313 
14:49 
1539 
183 

18:73 
79:18 
Ssu77 
82'46 


843 


8605 
8920 
8997 
3577 
9619 
97:75 


| 2900-04 


04.54 
0495 
07:05 
07:54 
10 30 
1274 
13°46 
1493 
15'52 
19:56 
2420 
2690 
28:90 
29219 
3205 
44-90 
4671 
AT67 


48:09 


D0'65 


| 58-49 


62'26 
63°67 
68°80 
TUTU 
86'31 
87:07 


238752 


8845 
8898 
9581 


300457 


09-10 
0972 
1713 
19:90 
24.02 
25'29 
28'65 
35.09 
31:55 
4.126 
4901 
55'75 
59:73 
6231 
6743 
6899 


1365 


14:15 
81°69 
8406 
8754 
90:73 
92:30 


9359 


9685 
99:10 


3101'63 


01:96 
08:80 
1502 
18:10 
2380 
3090 
3425 
40:37 
41:31 
49:94 
»1'55 
5270 
53:79 
55'86 
59:37 
62'453 
6420 
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316705 


1382 
74:60 
1984 
85:72 
8801 


8870 


89:16 
90:50 
91:33 
94:67 
97:27 


| 3207-41 


12:07 
13°00 
14'435 
1751 
1187 
20 90 
2462 
3118 
3347 
3180 
3923 
4065 
63°30 
64°44. 
6534 
67'62 
68'693 
11:79 
8072 
81'86 
8577 
89:29 
89:75 
9445 
9688 


| 3300-61 


05'32 
05:55 
07:51 
18'35 
19:95 
23:27 
2388 
31:24 
31'40 
36'87 


340111 


DerhkkmhkeHVrHh- NH DH DICH HPRrRHHAD HH HeHV | HH DH MMÄMPHMrAPpPPRP+-DNDHMHADPRrREHENDMAMN 





4305 
44-34 
54-84 
5642 
56-92 
60-04 
60-96 
62-34 
63-85 
68-52 
68-90 
69:81 
72:40 
16:49 
77:26 
77-84 
18:75 
81:60 
85:93 
90:3 

91:90 
95:03 
95-58 
96-99 
99-84 


3338°69 


0670 
08:05 
1245 
15:17 
20'832 
24:52 
3096 
477 
3011 
40-71 
4280 
41:86 
48:70 
5045 
51:28 
52:75 
55°34 
Dd°50 
57:20 
58:05 
59:37 
62:20 








Se le ee a a RE en 
Ba 





— 


346976 


10'835 
12:51 
74:99 
10:98 
19:08 
7945 
8419 
8737 
8769 
91:25 
91:35 
9460 
98:91 


350271 


05:56 
0751 
11'735 
11°96 
13'26 
19'67 
22:50 


2582 


28:19 
285 


3729 


38.31 
3840 
4210 
44-14 
49:72 
50:18 
51'96 
6022 
6051 
6435 
7041 
18:69 
8045 
8330 
s370 
8510 
8391 
90:69 
9571 
9635 
97:33 


D- OO HH mm 


DHHNDOoOHHVUNHHHHStANDDOND DH HH Hr 


OTTO DD 


. 


m 


2 


Am Hm 
un) ep) 


= 
Zu des RE um — 


3598°05 
360094 


06:02 
0825 
12°65 
1494 
20:62 
2677 
2131 
2735 


| 2881 


3967 
4130 
55°00 
58-11 
6203 
66'38 
6706 
74:90 
1585 
8030 
81'22 
9087 
9150 
9251 


"95:13 


95:70 
97°6 

98-40 
98:75 
99-45 


| 3701-10 


07:14 


.13°16 


13°60 
15:00 
2510 
3543 
3741 
4432 
4570 
4836 
5428 
5441 
D571 
60°55 
69'23 


Rh 


a 


PoOmHpkHm 


377011 
704 
1116 
1585 
78'26 
85:92 
88'062 
92:32 
93:39 

|. . 99:45 
| 3806°09 
06'89 
0964 
12:59 
1518 
16:60 
1832 
2241 
28:02 
3404 


er 
er 


=>) 


PHHDDPROHVHVHmm- (0 
Sl O1 
- 


36-70 
49-15 
54-82 
56:15 
56:65 
70:18 
12-55 


>) 


= 


8846 


NG 


04:35 
05.4 
12:96 
33°67 
15:79 
22:36 
2944 
34:39 
35.11 
30'98 


POoOHmBommmo mo mm 00 


> 


42:88 
5839 
59:02 
6468 
15°49 


NER 


oO 





3491. 


17-50. 
| 3902.65 


38:04 


20r 


DHHHmmemaıd Di 


—- 


PwvemwmorkHoro re 


") Koinzidiert mit einer Ir-Linie, deren Intensität — 10. 


Exner u, Haschek, Die Spektren der Elemente, Bd. III. 





Funken 





PDDEDDH-HOSCHH NND NND HHODHMHRN 


Duurn ua. 2 SER RER ENERER 


13 


ı 





> 


2,0. 

































































































































































































































































Funken 


436240 
13:24 
7501 
80.11 
8815 

442421 
3350 
84.00 
92:65 

4503°96 
2889 
3074 
4445 
48:90 
5181 

. 57:35 
58'88 
61:06 
65'937 
6918 
7050 
7148 
7280 
4608°28 
20-10 
3398 


3953 


210743 
2726 
30°10 
4214 
4670 
49:88 
55°30 
60°29 
6310 
1514 
1677 
18:54 


1-1 | 4675.20 


DAÄAO DH Hmm No 


DyDHDyPreEDDy ADD 


HHrHrreksmapsHVHrHHkHHHmHVHHmHfeaNHrmm Hot 


63-90 
77-90 
| 79:33 
| 5090-82 
| 5155.72 
| 58-87 
76-11 
84-33 
| 93:30 
| 5207-13 
| 14.70 

12-90 
22-85 

30-80 

37-34 

59-4 

69-47 
| 92:33 
| 5314-96 
| 29-93 
54-60 
56:70 
79-26 
| 9062 
| 5404-86 
24:24 


0, 


CE 
ar 


444 + 


| 4945.00. 


— 


en 


LVI. Ru. Ruthenium. 
Ältere Messungen: W. E. Adeney, Proc. Roy Dubl. Soc. (1903). 
Material: Metall von Heräus. 
Verunreinigungen: Ca, Fe. 


Linienzahl: 1659. 


2188°87 
93:00 
220014 
02:64 
03°46 
05:19 
0680 
0740 
09:17 
12:88 
18:64 
2158 


222193 
22:88 


2940 


29:67 
30'935 
31:55 
5827 
3969 
43°38 
44:42 
4494 
5174 


a u os u gen 


Re 


542485 
29°60 
3978 
45°40 
68 30 
71:06 
8160 
8445 

5535°23 
4480 
99:67 

5608°55 
86'639 

5807-10 
31'82 

598382 

6102°95 

625395 
TUT5 

631978 

6415°00 
Ast 

651066 


19:96"; 


663045 
6752°66 


225243 
54:53 
5564 
56.14 
57:20 
58:22 
6020 
6110 
6189 
63:62 
6825 
69:64 


= NVDDHHHHHHem m 


a 


195 


22710 . 


12:25 
12-35 
75:09 
76-19 
16:52 
7750 
78-75 
79:66 
81:24 
81-69 
81:82 
83-10 
85°38 
87-14 
87-62 
88-90 
91-89 
92-37 
94:18 
95-16 
95:79 
96:25 
96-74 
98:02 
98-53 
98-71 

2302-65 
02-89 
04-82 
05-68 
06:77 
08-48 
08:70 
09:23 
09-58 
11:25 
12:05 
13°44 
13:90 
14:12 
14:86 
15:67 
16-00 
17:88 
18-55 
19-37 
19:85 
21-33 


SBHRHHHDHHHAHH DD HH DH OS DD HMHHHEDDHMHHPRPRHOVOVGH NND DOHDHHHAH HH HHr 


u, 


an es 


2: 


a 


KHrmrmeNHeHNDNNDHHOVOHDHHHHHHH DH HH NDHEPRNDDHHDHHHHHNDDHNDHHHHmN 


240676 


0740 
08:03 
08:56 
0976 


1026 


11:00 
11:60 
1346 
139 


| 140 


1491 
1530 
15:80 
16:67 
17:04 
19:04 
20:21 
20-32 
21:40 
22:20 
92-49 
22:95 
28-7 

24:68 
96:69 
27:08 
27-85 
28-98 
29-10 
30:50 
30:82 
31-06 
32:27 
33-70 
33-89 
3506 
35-60 
36°40 
36:63 
37:02 
39-75 
40-91 
41:47 
41-71 
43-4 

45-65 
46:63 
46-89 


KHKRHuEDHe+NDD+eHmH- OO DRHDDHNDHHNDDDDyDHDRHRHRHHD OH OO OO HH HD HDDHN ON 


Funken 


Pu 
SS) 
* 



























































































































































































































































Funken 


244849 
49:00 
497 
50:99 
5134 
5177 
93.91 
54'26 
55°06 
5561 
5655 
56°67 
57:25 
58:07 
59:25 
5950 
60°26 
60°52 
60-70 
61'61 
6225 
62:74 
63'995 
64'853 
65:07 
6740 
69 33 
6984 
10:59 
1114 
1254 
12:92 
13:66 
74:85 
15'46 
16°25 
16:98 
1730 
18:07 
1845 
79:02 
80 32 
80°95 
81'22 
81°96 
82:90 
8333 
83°67 
84:05 





-.- 


-.- 


2 


DHHDHPBPDHOSODHNDHTHHNHDHHDDHHHHDHDNDHHHHHH DH NDS OHH DH NDHDHmHr 


=: 


ed 


VDOPDHHHPHHDNDHHRHOSONDDHHHERND OD HHHITTHHONDHOSODHVHVG HD HHHrHHHH 


[ 


_ 


++ ++ 


HDHHVOHOoOPHHHDHHHAHNDOHDPRPPRHHAUNDDOHHHV HH HD PH HANDVHHAH HH Hm 


1 


+ 


+ 


PO DrRrHDHHHNHHHH HD HR HD HH DH HH ONDH DH DH md 


1.3 


259213 


94-50 
94:98 
95:65 
9590 
97:21 
97:64 
97.89 
98590 
99:76 


2601°6 


0235 
02:99 
0421 
05°46 
06°3 

0699 
07:99 
09:16 
09-58 
10:19 
11:15 
11:60 
12:20 
12°61 
134 

1405 
14'96 
1515 
15:55 
1641 
1712 
1750 
18°68 
1942 


19:75 : 


20:14 
20-71 
21:15 
21:35 
2185 
235 

24:25 
24:79 


-25°47 


25.62 
26°47 
21:59 
21:89 


HH DHDHDHHMHHHEHDHHDHRHHDHHPRDHHDHDHNDHHOHNDHOHVDHRRrRDNDHEHNNDHHEND HM 


++ 


.. 


++" 


+++ 


oo” 
ler — un: nd ne de en ern en 


Oo S 


| 2628°25 


28:80 
29-45 
s0.11 
31:18 
32:50 
33:59 
3390 
35'3D 
35.90 
36°60 
36'89 
3844 
39:24 
3968 
4042 
41-71 
42:20 
42:92 
43°21 
45:49 
43:68 
44:69 
46:03 
A740 
47:95 
48:87 


49:65 


504 
51:97 


5310: 


54:06 


55:02 


56°39 
57-30 
58 54 
59:70 
61'26 
Ge 
61:85 
62:25 
62:94 
63:83 
6483 
65°48 
6746 
6786 
68:69 
69-50 


267059 


12:32 
1245 
13:09 
14:30 
15°30 


75:60 


16'25 
1684 
1814 
78:80 
79-51 
8065 
8147 
8283 
84-68 
8525 
85.64 
86:00 
8642 
86:97 
87:15 
8706 
85°20 
8949 
9028 
92:18 
9370 
9655 
9714 
98:25 
9882 
99-30 


| 2700-20 


0071 
01:05 
01:39 
02-70 
02:90 
04-26 
04-63 
0488 
07:36 
0926 
10-30 
12:49 
13:14 
13°65 
16:19 


DONDNHOVOHDHDHHHRHRHHHDBDHHH HH PB$BDDHHHAHHH + D+HDHHOmDHNm[NmID Hm 


| 271663 


17:50 
1793 
18 94 
19210 
1930 
21'68 
2277 
2320 
24:97 
2554 
27:05 
2947 
3046 
3075 
3100 
51'46 
33°67 
5441 
3079 
3652 
36:89 
3163 
31:85 
3939 
41'25 
42:48 
43°60 
44:02 
44:54 
45'253 
45:90 


4615 


46'718 
47:65 
48:05 
49 27 
49:72 
5220 
52:55 
52:90 
53°57 
55'34 
5650 
5844 
59:25 
60°20 
6084 
62:16 


DHHHRARHHDOIDDH DO HHH DO DO DSH DD DON DHRHAHHAHHHISTODHHHHHND SOUND 


































































































































































































































































































| 2763-54 
| 6525 


65:59 


65.99 
66°67 
69:03 
19 
11:58 
12:13 
12:59 
13'08 
1430 


1575 
TT50 | 


1766 


1811 


18:49 
19:08 


a9ay 


8092 


8240 ° 


8384 
8460 
8526 


8985 


8647 
87:35 
87:93 
88:79 
89:52 
90.30 
9129 
92:38 
9434 
9545 
96°56 
9783 
98°86 
99-68 


| 2800-02 


02:24 
02:88 
03°61 
05°00 
06°85 
07:30 
07:63 
10:13 
1035 


KRrHHODHHDHHHHHBHHHmHBpBHDHHISTHHVD HH NDNDDHHDPRPHND DD OHR HHNmDO DH onN Hm 


—- © 


++ 


-1- 


(Fe) 





281074 


11:64 
12:04 
1341 
1380 
1765 
18°45 
2145 
2266 
2330 
2520 
25:55 
26°30 
2677 
2710 
21:66 
2796 
29:19 
31:94 
33"86 
98:94 
39:45 
4065 
41'22 
4179 
44'853 
4530 
4717 
4766 
48:69 
49:33 
49:66 
50:75 
5314 
5340 
5415 
54:79 
55'02 
55-41 
56°61 
57:28 
5785 
58°57 
59-73 
60:09 
6119 
61°49 
6291 
6331 


DEHHHDHDHHHHHHHHHHNBeHHm HU BVUHHHNDHDWDHHHNNDDNNDSONHHOWDHRMO 








| 286560 


66'15 
66°32 
66°69 
6714 
6833 
70:65 
11:97 
7340 
13:82 
15:05 
18:12 
19-15 
79-81 
80:16 
80:55 
8222 
83:69 
84-60 
86:65 
87:17 
8953 
90°6 

9135 
91:78 


92:09 


92:67 
96°69 
97:82 
98:32 
99:60 


2900°53 


01:55 
02-11 
05°76 
0644 
09:00 
09:90 
12:90 
14:09 
1641 
18:59 
19:70: 
21:05 
2244 
23:22 
23:99 
26°60 
2162 


I 


292810 


31'28 
3339 


3RDIT 


3710 
42:39 
44:07 


4521 


4579 
41:12 
4961 
50:12 
52-36 
5280 
5420 
5459 
6034 
61°65 
62:15 
63°50 
6530 
6570 
6650 
6812 
6903 
70:79 
1265 
7311 
173'95 
7487 
75°00 
7670 
1734 
16°58 
78:75 
7984 
80:10 
81:07 
82:14 
85:79 
86:6 
89:06 
91:75 
92:20 
92-73 
93-35 
95:09 
9612 
9824 





u 


DD 


DDDRAHHAHeeHklefeNDe+eaNm+AaANmmDd mm 


— 


+ 


= 





E 


MKHmHmAmpPDBHrHHHSS BOB HrHHHHNHmHm nn m 












2998-43 
99:01 
99-91 

300055 
02:55 
05:24 
06:75 
10:54 
15:50 
16:02 
1731 
17-90 


19:87: - 


20:97 
22:8 
231 
2693 
2790 
3396 
34:05 
35:90 
3653 
38'856 
4040 
42:55 
4580 
46'22 
47:78 
48:88 
49:32 
55:03 
56:94 
59:19 
60°33 
6058 
62:16 
6491 
66°55 
68°35 
1240 
1361 
1540 
7763 
8100 
8147 
81:91 
86:16 
8670 
8924 


1 
3 
2 
1 
1 
2 
2 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
a 
1 
1 
1 
1! 


1 
1 
1 
2 
1 
3 
2 
2 


n 


2 
1 
2 
1 
1 
2 
2 
1 
1 
1 
1 


1 
1 
1 
1 


44 +++ 


— 


308982 


9034 
94-01 
94:65 
96'66 
ITTO 
98:04 
99:39 


3100'92 


03-50 
05-35 
07-69 
1123 
14:05 
18:14 
20.99 
24-00 
24-79 
26-05 
2672 
28-02 
29-92 


"32:8 


34:90 
3böl 
3990 
36.69 
41:08 
4170 
43:39 
45'716 
46:18 
41:56 
5080 
5393 
59:03 
60:06 


60:77 


63:30 
65:19 
66'235 
66:65 
61.60 
68:68 
1281 
15:29 
15:35 
TT20 
19:38 


HNHNDHNODHHHRHHHHHDHNNDDHHNDNODHm 


Hy MDHDNDHMHHDNDDrTHHEDDHDDHM 


Si 


327585 


77:69 
81'934 
8165. 
8307 
8446 
84:72 
8504 
94:33 
96'26 
9678 
95:10 
98:50 


330125 


0173 
02:03 
04-11 
05°20 
0629 
0676 
0735 
08:15 
09:02 
09:36 
10:46 
13:00 
15°20 
15:36 
16:51 
1:17:16 
17:73 
18:00 
18 99 
2470 
25:16 
2553 
2785 
32:20 
35.81 
35:90 
SLIM 
39:66 
39:92 
41:80 
43:35 
4549 
AT-T6 
90-41 
5342 








Funken 



































au. 

















Baker BD HH og HHHeHNnDHmHmmH 


a 











a 






































HR DON HMHrRHHrHAHHHND HH HkHeNDDH 
+ + 











































































































































































































































































































Funken 


| 3353-74 
| 5975 


DI. IL: 


60:14 
62:17 
6228 
62:52 
64:25 
6858 
6944 


70:20 


71:99 
74-79 
78:16 
79:75 
80-31 
85:27 
88-10 
88-84 
89-36 
89-63 
92-06 
99:70 
| 99-01 
| 3401°34 
1.01.90 
09-41 
10-90 
11:79 
12-98 
16:35 
16:75 
17-48 


20:25 


2610 
2719 

2843 
28:73 
29:68 
30'92 
32:34 
32:90 
3340 
331 
3644 
36'89 
3851 
40:35 
46°90 


HDDOHMHDDHNDDHUVLHHHV HH HH N DDHHDND HH HH NH HHHHwDyNDrRHHMHHmHm GH 


| 3449-10 
50 





5675 
63:10 
6320 
65.54 


6943 


70:03 
12:35 
7390 
14:98 
7948 
8023 
8148 
8340 
8348 
8786 
9041 
90:92 
94 39 
9613 


98:06 
| 99-10. 
| 3501-03 

09:57: 


09:36 
11:55 
14:64 
1976 
20.27 
24:05 
24.64 
2883 
29-45 
3155 
3297 
89'092 
8096 
3670 
3810 
39-50 
4179 
47-14 
5045 


50-81 


54:00 
96:76 
56:97 
5720 


erRrerrrad Dr HEBEN DpDES RR AREnRrBberpkrmbrkrebkspnmpnsn 


Ru 


-- 


-- 


is 


a 





| 3560.82 


62:05 
62 75 
64:55 
6471 
6496 
66°60 
67:29 
7078 
71'395 
7216 


1475.: 


1715 


7767 
19:92 : 


8419 
84:35 
853l 
87:39 


89-40... 
91:06 
91:70. 
93:21 


96:34 
39:92 


| 3601:65 


0580 
08:86 
1708 
- 19:35 
2044 
2382 
25'35 
2689 
2740 
31:85 
34:06 
39:08 
3564 
37:60 
38:14 
40:79 
4627 
50:50 
52:45 
52:99 
54-58 
56:75 
5730 


POSHHPRVHHHrHHNDHHVmrHHHHHHH 


HHDHHDDDHDHOH HH NDDHHNDHN MD HM 


a 





-- | 3657-72 


59:62 
60°21 
60°98 
6158 
6353 
6971 
11:35 
1254 


15:42 


16:49 
1684 


77:10 
18:19: 
12845 

80:22 


86:08 
86:70 
90-16 

-91:14 
9375 
96:72 
31:92 


| 3700-49 


01:14 
01:45 
02-37 
03'35 
05°5 
0815 
12-48 
15:72 
16°34 
1715 
1781 
18°55 
19-49 
2280 
2410 


2515 . 


25'066 
2628 
214] 
28:20 
30°65 
32:20 
3320 
3461 
3757 


DDHHROSDDOHNDHHNDHHDBDHHrHHHHHHHBHHNDHHVSHHHNrRHHrRHHHVVHHHmmm 


200 








u) 
I 


b23 


<< 





I 


— 


| 3500-39 


| 3737-90 


3880 


3908. 


39-61 
42-50 
49:99 
44-14 
44:41 
44:59 
45:80 
46-40 
47-10 
50:67 
52:02 
52:94 
53:69 
55:23 
55:85 
56-09 
57:9 

59:99 
60:15 
61:66 
64:16 
67:49 
69:14 
73-30 
74:60 
77:71 
78:0 

78:85 


80:12. 


81'35 
81'855 


8290 


84'354 
8624 
9005 
9071 
95:09 
9534 
9582 
95:19 
39:02 
9948 


03°33 
04:70 
05:56 


OH DHOHmMmHOHNNDDHOHNDNDHHHHrHRHPRNND HN VD mm 









>) 


HMHHNDDHHAVDHAmAN mm 
ee! 


- | 3808-81 


| 49:07 
| 50:60 


11'30 
11:95 
1290 
15:00 
16°35 
17:46 
18:06 
18:52 
LITE 
19-90 
2227 
2510 
26'24 
28°05 
2885 
2947 
31'04 
31'96 


sol 


361 
3685 
3821 


38:85 


3985 


40:95 


41-12 
4280 
43:29 
45:62 
46'82 


52:25 
54:85 
56°57 
57:09 


5771 


58:83 
59:81 
60:87 
62:84 


6555 


67:99 
11:37 
7187 
13-68 
1622 
1680 




































Doreen 































HHDHHOVOmMODHHOHDHNDODHDHHHH VAN HAHN DH HN OO 





++ 


ee 


| 3879-14 


802 

80'396 
82:15 
8345 
8421 
8485 
8793 
89:56 
90:35 
9157 
92:37 
3231 
9440 
91:39 
98:50 


| 3901-42 


06:16 
08:91 
09:22 
11:31 
12:25 
15-01 
21:07 


2247 


23-69 
24-80 
26:09 
31-95 
32-99 
38-06 
41:84 
42-25 
44-85 
45:76 
46-48 
49-57 
50-15 
50:33 


51:35 ' 


59-82 
57-38 
57-60 
61-65 


| 6504 


002 
14:62 
18:56 
19:55 


O,ODHOHHHDHODBHHPHHHMHHHOVPBHrITHNDNDHONDHDHHHHSHNDHHNNDHNHHAD 





+ 4 


+ + 


or 
Bl 


| 4003-09 


| 3982-05 


85:02 
8794 


8933 - 


93:68 
9615 
9665 


05:79 
0673 


0766 - 


0841 
10:09 
1147 
. 13'65 
13°90 
14:32 
1970 
21:20 
2237 
2287 
24:02 
2450 
2488 
28°66 
3035 
AS, 
3240 
8273 
36°68 
31'935 
3940 
4598 


| 47-14 


49:97 
51:55 
5235 
54:20 
63:12 
64:27 


64:62 


6780 
68°53 
71:60 
19:15 
7689 
19-45 
8082 
82:97 























































DNHNDVODOHHDOHHHNDDHHHHWVHVNDHHrRHHHNDDHODDHIDHmHWR HM 


HHrHrmrtme 













-|- 











++ 





- 





+3 + 


Kr 




























































































































































































































































































Funken 


| 4084-83 


8560 - 


91'23 
9720 
1 :2971°98 
| 410054 
2.07.92 
0244 
0797 
09:77 
12:90 
13°54 
1694 
18'63 
21:16 
23'22 
2395 
2760 
2802 
349 

35°D 

3138 
4.535 
44:35 
45:92 
46-94 
4855 
50°46 
61'82 
67:04 
6770 
11:24 
15°06 
15:60 
82:62 
97:04 
97-74 
99:05 


| 420009 


06°16 
07:79 
12:26 


1462 


17-41 
2086 
25-27 
29-48 
30:49 
32-50 


DHPH- DH NDOPOHDRHDIDH DD DUNDDHOIH OF NO m 


+ 


= 


PORN PpHmHnD NND — 


Ben 2 aan 





423685 


41'235 


43:21: 


45:01 
4650 
4690 
5915 
60:17 
6357 
6975 
1746 
18:85 
8210 
8241 
84:51 


8720 


90:70 
9346 
94-98 
96:10 
97:90 


| 430609 


07-76 
0937 
1446 
1678 
18:59 
20:06 
25'24 
2700 
3136 
3270 
36-00 
31745 
58'83 


40:50 


41°2 

4224 
46°65 
49:87 
54:32 
5500 
61'435 
1140 
1240 
8145 
83°57 
8556 
8583 


SS 


oO 


++ + 


Saga nern mE SI BRO III nn REITEN 


n 


Ru 





| 4508-73 


| 438645 


89-15 
90:62 
91'22 
95:13 
97:96 
9976 


| 441020 
| 791.01: 


21'60 
24:98 
28°60 
8992 
44°69 
49:49 
60 22 
6741 
10:69 
74-11 
13:56 
8062 
88°55 
9040 
9187 
98:31 


10'25 
11'355 
1705 
1796 
2111 
3101 
4387 
4745 
48:02 
50-11 
52:28 
54.74 
60-18 
64-91 
80:29 
84-65 
9271 
96:92 
99:29 


4601°97 


05-90 
30'87 
45:27 


BDBDHHOSHHOHHHANDHHAHHDHHNDNDHDHARHAHHNDHNDHHORHROHNHTOHRN HAMM 


— 


146 


a ı 


a 


a er 


a 


4 





a 





47 





4779 
5450 
70:14 
1485 
82:00 
84:22 
90'26 
09:65 
1213 
16'20 
2110 
3150 
3370 
38'60 
453°20 
56'435 
58:05 
64:62 
6951 
13'36 
74:20 
84-46 
94:59 
9575 


: 98:63 
| 480504 


15:69 
39°17 
39:19 
4414 
54-70 
62:02 
69-31 
14-51 
15'22 
95°55 
95:78 
99-41 


| 4903-24 


05-20 


08:06 
21:22 
94:23 
3560 
5945 
69-10 
16'38 
8052 
92:92 


HH HAaAaVHHAHHaaAaVAa-m HA VAHAAH HH VDHHHA NND DH DHNDHHm 


205 


501140 
26°30 
5750 
1648 
94:00 

510725 
3671 
42:94 
4740 
51'25 
59'385 


+ 





44 + 44H 


—_ 


285620 
6375 
292630 
50-4 
651 
304717 
594 
97:40 
326090 
674 
8990 





I 





= 


+4 









Material: 
Gaskohle. 

- Verunreinigungen: Eu, Gd, Nd, Y. 
- Linienzahl: 1085. 


5171'20 
8380 
9520 

5200:05 
13:60 
2370 
51'380 
57:25 
65°65 
8424 

9805°03 


- 


Te on 


SAH 


530943 


3490 
3610 
61°96 
18:02 
86°03 


5401°21 


01:58 
19:01 
2779 
99°00 


u 5 ud za u mE mas DE ze m m ea SO) 
++ 4 + 


LVII. S. Schwefel. 


33020 


ee 

2-+ 11°3 
1+ 124 
1—+bri 127 
1i+br}i 874 
14 | 34710 
1-bri 804 
2-+ 92-1 
2-- | 3652°2 
1-—br| 6215 
1 692 


A rd 


HF DH HNDDHHm 
une 
SSSSSESEE 


os 
ler} 


3705°2 
1525 
1795 
48-1 
191 
836 
94:95 

38320 
31'935 
3845 

41427 


LVIH. Sa. Samarium. 


Ältere Messungen: Fehlen. 
Samariumnitrat, Fraktion von L. Haitinger in Wien, 





5456°50 
19:60 
454 
5510 93 
99:99 
963644. 
99:26 
5815°18 
592170 
649711 


2 —-br| 41454 
3-+ 693°5 
5+ 74:6 
1 —-bri 4285°13 
1—bri 9 
1--bri 4332°85 
1-+ 40°5 
1-brl 650 
4-- | 452525 
8-- | 48154 
2 --br| 5212°9 


Fee 





Funken 








a u 


+ 


Ältere Messungen: A. de Gramont, ©. R., 122:(1896). C. Runge und 
F. Paschen, Wied. Ann., 61 (1897) (Geißlerrohr). E. Ranken, Diss. 
Helsingfors (1897) (Geißlerrohr). J. M. Eder und E. Valenta, Denkschr. 
der K. Akad. der Wiss. in Wien, 67 (1898) (Geißlerrohr). 

Material: Schwefelkupfer. 

Verunreinigungen: Keine. 


Linienzahl: 44. 





ai 


ler 


ler} 


ar} 


SEC: oz &r erker fer 


ler} 





auf 
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HHHmHHDNDrHrHHH Hm a 


De nr Eee 
HH + 


HHAHHrHHrrkHmHmamHsHrrHrHmeeHrH nn a a a a 


+++ 


_ 
IR 


+ 


+ + 


+ 


| 3201-88 


| 3127-85 


36°36 
40.11 
52:21 
52:62 
6082 
62°3 

670 

683° 
6999 
70.31 
7117 
78°20 
8400 
86:13 


8709 


87:29 
87:85 
93:10 
96-28 


0500 
07.30 
08°27 
1187 
12:95 
14-18 
15°35 
.16°94 


18:70: 


19:52 
-20°0 
2148 
22.90 
24-37 
2694 
28:55 
2887 
30:65 
3162 
32:06 
3270 
33:69 
331 
3457 
86°73 
3730 
31775 
3198 


325974 
41:25 
41:69 
42:14 
44-82 
4730 
4986 
50:49 
5353 
54:07 
5454 
5576 
5940 
61'34 
6238 

. 65°06 
69:52 
70:64 
7080 
127 
17295 
13:63 
16°80 

80:99 
8147 
8480 


SITT 


8634 
8665 
90:50 
3079 
93'50 
95°56 
9595 
97:26 
9820 
9870 


330106 


01'80 
0225 
0466 
05°30 
0651 
067 

0716 
09:65 
10:77 
1255 
15°0 


331671 


1968 
20 29 


. 20:65 


2134 
23.93 
9543 
25°60 
32:85 
3376 
40°73 
4154 
4282 
4361 
4375 
4450 
452 

4646 
ATO 

AT 44 
48:83 
51°06 
5143 
54.34 
5485 
6U°85 
61'58 
6410 
6438 
64:90 
66'03 
67:39 
68:70 
69:18 
6957 
7072 
11:35 
7664 
784 

78:69 
82:55 
8481 
8553 
8717 
8781 
89-46 
9130 
9199 
96:33 


DHAHrDHHHDVHHHHHNDHHHV HH HHHrHHme Hehe NHHmmbe[eNHNmHmN 


1 3397-90 


98:57 


ı 3402°61 


03'23 
0491 
08'850 
114 

14'65 
18'26 
1863 
19:90 
2636 
29'86 
3275 
3317 
35'3D 
36°8 

3816 
40°65 
4471 
4580 
52'853 
53'36 
53°67 
55°07 
5930 
5951 
61'26 
6154 
6280 
6417 
68:00 
71'3 

74.10 
1521 
1922 
1963 
80:10 
8039 
so7l 


83:36 
84.44 


so 
8755 
9280 
92:93 
9375 
96.1 
987 


_- 


== 


Fre bHbbppehHbpHpehHeHhHHHfHHHHHHeH DH NH HmHHeHNDHMHHHVHmN 


++ ++ + 


(nr: 
ar = r 


+ + 
ne 


oo” 
LH u ESF 


| 3499-97 
| 3500-64 


0434 
0701 
07:20 
0870 


0925 


10:76 
11'36 
1174 
13:03 

317 
16°57 
PUTS 
23'22 
25:62 
2701 
2502 
3074 
3267 


34:66 


3576 
36'937 
3691 
3904 
42:60 
43:50 


45:13 - 


5240 
54:32 
5550 
56'89 
59:25 
6042 
60:75 
6175 
66°30 


|. 6657 


6699 
6842 
13:55 
73°90 
17:92 
TI 

VOS Ron 
81:10 
8282 
‚83'56 
8407 


HFRHruaHDmHHDmHrpBHHerHHHN + HH HH fHheHmHkHHrHHfHeHNDHbHHrmm- 


| 358443 


8598 
SOrTL 
87.64 
9276 


| 93-90 


98:10 


| 3601.86 
| 0216 
03:69 


0442 
09'62 


ı 1490 
| 15'39 


20°26 
2071 
2112 
2136 
2264 
2345 


‚2570 


2719 
2813 
3083 
51'30 
9441 
3505 


8625 


88'87 


|: 39:51 


42:85 
43'854 
45°46 


4740 


49:19 
49:62 
50'353 


.51°68 


5570 
5635 
5797 
59:76 


‚6151 


6283 
63:06 
63°80 


66°00: 
6645 
6672 


Funken 


Frag HHDHHHVDHHV HAND HDD HrHVD Hr HH HHpPpPRHHrHeHSHHHmH 
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ET WE EEE EEE EIER LEITTE 


























sa = 












































Funken 


Sa 








206 
——nÄÄeHs®@W@W@W@T®’ÖR@R$Ö6ö6ö6ö6ööäöä_|7|z_ nn 
366810 |2 372280 |1 377040 |1 3849-95 |1 
6832 |1 269 |1 TIAS A344 |1 
7099 |5 2750. |1 71482. 11 54-32 18 
12:38: |1 2860 |4 7830 13 56°01 |2 
1420. |1 29:08 |1 7890 1 6041 |1 
756 1 29:90 |2 80:60 |1 BEL 
716°:D2- » 1 3145 |4 80:90 |2 6249.21 
71699 |1 3553 |ı 81:06 |2 7050 |1 
1793 |2 3611 |3 8350 |1 711'95:. 12 
19338 2 1-1 3763 11 8392 11 est 
80-15 [1 3842 |1 8827 |3 7340 |1 
Std 1 3930 15 89-1 1 7534-1 
81:89.,1 4145 |3 90:05. | 1-1 17569 |2 
82-4 1 4400 |8 909 I1 17:36 1 
8272 |1 4576 |3 9136. 13 8402 |1 
83:65 [1 1 4620 |1Zr? 9451 |1 8453 I1 
8469 I1- AUTO 9490 |ı 8543 14 
8725: 11 4826 |1 97.40.11: 86:09 I1 
8855 JiEu?| AgAa0 |ı 9790 13 8730 ıl 
89:00 |1 48:77..11 380048 |1 8901 |1 
91°2 Tr bei 4997 0 7 0086 |1-+ 8935 |2 
9175 |1 50:86 |1 01:03. 9026 |2 
92:36 |1 5128 |1 0408 |1 91:38 I1 
sb > ne 51:73 | 0423 |1 99:86 1 
93102 51°90 |1 06°92 |1 93-53 1 
93T 52:42 1 1000 |1 94:20 |2 
94:14 |4 5280 |1 10:59 |2 97:15 |3 
9449 |1 5322 |1 Let 9865 ı1l—+ 
9653 |ı 5335 |1 12.2929 99-7 1-4 
99:35 11.1 5375 |ı EN! 3903:60 |3 
370034 |2 54-42: |1 1982 |2Eu?| 0700 I1 
00:74 11 54-87: 1 20:97 5 [1 0945 |i 
01:07 |1 55:05 |1 2195 |2 1033 |1 
01:35 |1 5544 |2 22:46 |2 1040 |1 
01:74: 11 557 1--bri 2368 11 1315 «|1 
04:06 |1 56:22: 211 24:35 12 1355 1 
052 IE 56°55. |2 94:70: 13°8 1- 
05:73. 1 5666 12 | 2520.11 14:26. 1 
0690  |2 .57:68 13 26:39 |3 1759 .|2 
07.15 |2 5790 |1 28:6 IE 1843 |1 
0855 |2 5857 |Iı 2928 |1 1874... 
0880 |3 59:13 13 3166. |3 2294 11 
098 1--d 6020 |1 33215 |1 2355. |4 
11:02 »=|1 60:86 |3 3626 1 255124 
11:70 : |2 62:75 12 3911 13 28:44 |4 
1926.41 6450 |2 4614 |ı 2906 |1 
19-04 13 6752 12 4645 11 3278 |1+ 
20:7 1 6791 |2 41-153 | 3315 |1 
23:01:13 7018 |ı 48:94 12 34-98 |2 





5935'32 


3592 
3721 
3977 
42:05 
42:79 
45'38 
45T 
44:84 
46°68 
4198 
48'25 
5076 
5355 
544 
5515 
98'837 
59:68 
60°28 
60:69 
6170 
61'399 
63:19 
64°52 
6620 
66°50 
6785 
67.94 
7070 
11'55 
14:61 
14:80 
534 
16°41 
16°56 
1697 
1783 
19-33 
81'23 


8330 


8615 
86'853 
87-05 
8157 
90-15 


9346 


97:08 
99:80 


4003-61 


A ur 
a‘ 


NHrHmHHHVHrHVHme rw HmHomrwıHr 


2 4+ + 


2) 


DRHrHOONDHD HU HF OH- NDUONDHHNDOOHDHMDHMHOHDHM 


0674 
06:99 
07:64 
08:27 
08°46 
11:9 

1592 
20:15 
2341 
33.10 
33:66 
3527 
393 

39:68 
41:85 
4287 
43:09 
4344. 
4424 
4515 
46°30 
4731 
475 

48:74 
5002 
5080 
D5°44 
5782 
59:03 
6220 
6370 
64.47 
6473 
6632 
66'89 


67:55. 


68°48 
7112 
7600 
1675 
77:01 
8071 
8213 
8278 
8340 
sa lT 
84:55 
s63l 


40889 


896 

9241 
9320 
9421 


4100-44 


03:85 
04:28 
0673 
0752 
08:52 
09:56 
10’36 
1241 
14:06 
16°59 
18:70 
19:73 
21:53 
22:20 
22:66 
2316 


24-14 | 


26:01 
28:25 
29:37 
33'353 
3531 
36'05 
3IL: 
39:80 
42°9 

44-47 
4685 
47189 
4935 
50:00 
51:80 
52:39 
53:50 
5538 
5857 
63:90 


‚6651 


67-40 
67-81 
69-63 
71:75 


7460 | 


1 -+-br| 4176-14 


1—+br 


HHrHnmp 
2 
3 
a Y) 


— 


_— 


Sr 
ae} 


DSB HHHHHGWV BR HN DHHHHAHDHNDHHPRBHND HD HONDOHNDDHPRDM 
=” 
er) 


16'55 
78:19 
80:57 
81:31 
835'50 
8395 
85:15 
8830 
92:10 
92:32 
99:65 


4203'20 


05:22 
06-31 
0680 
07:36 
1052 
1827 
20:35 
20.84 
22:05 
22:78 
2323 
23:89 
2444 
25:53 
29:31 
32:68 
3475 
36:91 
31:86 
44-90 
4535 
48:4 

49:72 
51'45 
51'96 
56:60 


586 _ 


6286 
65'22 
69:96 
71:01 
14 34 


16:36. 


19:82 
80:10 
80:94 


Funken 
400385 
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Ss 
a Vy) 


DH HPEREDHMTVHU$PBNDONDNHMHNDOHOHMTOHDHM 


= 


BURHHDHORNMDOHND HH WITWHRPRH 
| on 

DE 
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428113 


8237 
83:02 
83:65 
 85'64 
8679 
89:52 
9237 
95:60 
9590 
9694 
98.60 


1430511 


09:18 
13°05 
1351 
14:56 
1554 
16°86 
11017 


1970. 


2204 
23°48 
2466 
ZU TO 
2919 
3020 
31'63 
5431 
36°30 
36°95 
37:73 


| .3950 
| 4013 
46'035 


47198 
50°68 
52:29 
6088 
61'26 
6221 
63:10 
63°64 
69°56 
6820 
7010 
TO-7O 
13.64 
1517 


OOHDOHNDNONDVOPBPPOUHHHHNOSOHNDOHHRHNDOHHHHHRRNDHOHHOHM WW HMmMMND 


“= 


Dr VDVONDHHHHHHmmmanmın 


u 


ai 


QOtHHMHHDPH+-DO{oOODHMTHN HS HH 


N UE o  e  Sangt 
> 


| 4473-20 


1534 
18.81 
s050 
84:68 
8572 
953 

97:34 
9930 
99:63 


| 4501°55 


03°56 
05-21 
11:50 
12:00 
12:50 
15:26 
174 

19:78 
23-21 
24:09 
32-66 
33-40 
36-65 
38-10 
38-71 
42-20 
44-10 
44:96 
52-80 
54-61 
56°67 
59-2 

60:60 
61:33 
64-25 
66:39 
77-85 
79:24 
80:49 
81-90 
85:00 
89:56 
92-00 
93:73 
94-77 
95:48 
96-93 
98-58 


OtHMmMommvPrSTWVHPRDNDHHOPBTHVHVHND Henn 


4+ + 


—— 


+ 


— 


_— 


MHömspoaHremH Hot 


[ey 
= a ar} Sn nee. > 27 hey 1s rr2 ar; = 


+4 


TEEN 
&d 
ne 


ey ‚ 
le 


++ 
HH 


fayr 
a) 


+ + 
444 


+ 


SIG 
ns 


ee 


HHNDHHHHrHH HH 


DBNHHHNDPBPHNHHHNDNHNDHHNHHWHNM 
a a HT ETETETETETETETETETEGHETETSEETS 
GE EEE 
++ 


LIX. Sb. Antimon. 

Ältere Messungen: J. Herpertz, Zeitschr. für wiss. Phot., 4 (1906) 
(Geißlerrohr). A. Kretzer, Zeitschr. für wiss. Phot., 8 (1910). J. M. Eder 
und E. Valenta, Sitzber. der K. Akad. der Wiss. in Wien, 118, Ha 
(1909) (Rot). 

Material: Metall von E. Merck. 

Verunreinigungen: Ag, Ga, Cu, Fe, Pb. 

Einienzahl: 19. | 


257385 
8381 
9537 


213976 2203-09 |1 2293-48 
41°86 077 |i-bı 961 


oe 
ar) 















































45:22 
59:30 
1026 
1595 
19-31 
31:03 


220140 


08:55 
2082 
222 

25:00 
6277 
702 
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ar 
2 


!) Rote Komponente stärker. 


2506 60 


1156 
16:05 
29:28 
5240 
60°55 
611 


Exner u Haschek, Die Spektren der Elemente. Bd. III. 
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45°67 
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Funken 


2480'59 
818 
250790 
10'685 
1465 
193 
20°3 
28°62 
43°95 
54:75 
57'6 
65°62 
6782 
116 
74:20 
9033 
9817 
261244 
| 1475 
1741 
1770 
323 
52'65 
568 
6971 
7081 
8291 
86°5 
92:36 
271902 
27133 
41'135 
55°4 
621 
64°8 
70:05 
15:9 
8611 
90:50 
31:9 


28268 


DPH- DV VUtHHeHNmm mo 


1 —-br|3651°9 
4 


Ei, 


++ 


1) Rote Komponente stärker. 


2) Die nicht umgekehrte Linie steht auf 70:11. 


311 Se 


LX. Sc. Scandium. 


Ältere Messungen: Fehlen. 


Funken 


Material: Scandiumnitrat aus Scandinerde von L. F. Nilson, auf Gaskohle. 


Verunreinigungen: Ad (Spuren). 
Binienzahl: 215. 


223303 
52-02 
73:25 
88-20 
99-25 

2363-95 

240044 

2545-31 
52-49 
55:91 
60-39 
62-65 
63:30 

26114 
677 
76-15 
84:3 
99-14 

9734.12 
82:6 
89-4 

28016 
19:75 
22-4 
26°88 
58-40 
59-5 
662 
711 

29131 
74-17 
80:0 
80-91 
89-20 

3015-46 
19-42 
20:70 
21-14 
40:15 
45:88 
53-12 
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rs 
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HMHPOMNDHHRHHVGSHHHHHH HH DHDNDIHOROHHA Hm 
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DOoON N — 

DIE EDITH 


398982 


90:67 


36031 


13:96 
19:97 
24-77 
28-35 
30-86 
49-93 
45-46 
51:96 
6437 
66-69 
75-42 
16-82 
73-65 


390769 


12:05 


.23°60 


449 

88:13 
8921 
96°76 


4014-68 


20:56 
25'86 
47196 
54-70 
61°4 

68°8 

8260 


br] 4229-98 


32:12 
98'22 
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94:98 
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14'32 
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48:65 
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I: 
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20 
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-- 
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DDON Oo QODQO DH emdnn 
ar 2 
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= 
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6 

30 
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4352°30 
5480 
58°80 


5923 


99:80 
65:08 
7470 
8500 
89:27 
440064 
15'85 
2084 
3153 
454271 
44'834 
91:42 
1420 
9311 
9864 
460483 
0970 
10°13 
70:62 
8068 
98°47 
470720 


0950 


28:98 
2940 
34:29 
30'27 


. 9T8l 
41:20 


4400 
53'34 
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9170 
482748 
3387 
3965 
47-90 
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Funken 


495425 
1385 


80:52 


92:15 
503124 
6455 
7043 
7600 
81'856 


ı 508730 


96°95 
9945 


| 5101-34 


1690 


| 521070 


1980 
3998 
58:50 


| 5484-79 
| 5514-42 


20:69 


| 5700:37° 


11'96 


| 6210:83 


4004 
45'893 
50:18 
59:20 
8002 


| 6305-95 


101 


Si, Sn Funken 


LXII. Si. Silicium. 

Ältere Messungen: J. M. Eder und E. Valenta, Denkschr. der K. 
Akad. der Wiss. in Wien, 60 (1893); Sitzber. der K. Akad. der Wiss. 
in Wien, 107, IIa (1898), A. de Gramont, C.R., 124 (1897). G. Eber- 
hard, Zeitschr. für wiss. Phot., 1 (1903). 

Materıal: Elementares Silicium von E. Merck. 

Verunreinigungen: (C, Fe. 


Linienzahl: 49. i 




















5349-51 
| 9633 
| 9482°18 


83:89 
8571 
87:15 


SETZEN 
+ 4 


KHe,rukehk[fNDHVrHMHmm 
++ 


+ | 6604-90 | 2208-1 
| | 1097 
11:84 

| 165 

| 2435°22 

| 38-87 
43-47 
43-91 

| 45:63 

| 52:23 

| 2507-01 

| 1441 
16:26 


LXI. Se. Selen. 


Ältere Messungen: A. de Gramont, C. R., 120 (1895), C. R.,127 (1898). 
C. Runge und F. Paschen, Wied. Ann., 61 (1897) (Geiblerrohr). 
G. Berndt, Ann. der Phys., 12 (1903). J. Messerschmidt, Zeitschr. für 
wiss. Phot., 5 (1907). | 

Material: Kaliumseleniat von Kahlbaum, auf Gaskohle. 

Verunreinigungen: Keine. 


251930 
242] 
2860 
3245 


41:90 


68°8 
2631°38 
288173 


298777. . 


3086°6 
93°6 
3991°0 


| 37918 
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Linienzahl: 63. 


2767-6 
77-9 
2864-5 
2915°0 
41:0 
419-3 
518 
642 
71:6 
30027 
38-8 
‚416 
70-0 


3027 


23°3 
253'9 


1 br 
1—-br 
1—br 
2 —+br 
1—br 
1—br 
1—br 
1--br 
2 —br 


31297 
85:6 
32152 
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85:9 
88-1 
911 
3301-9 


1--br,Seo| 11-4 


1--br 
1-br 
1—br 


13°9 
20°4 
23°2 


1b) | 362 


1-+-br?) 
1--br!) 


16°5 
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‘) Kanten von Banden? 


2 —br 
1—br 
1-+br 
1—br 
1-+br 
1--br,Se? 
1--br,Se? 
1--br,Se? 
i—-br,Se? 
1--br,Se? 
2—-br,Se? 
1—-br,Se? 
2 —br 
1—-br 
1i—br 

2 —br 


3387-30 
92-6 
3414°60 
28-60 
33-9 
44-4 
57-90 
92-0 
3544-00 
3610°3 
37:52 
53-65 
371177 
3870 
3800'8 
4139-0 


2—-br 


1--br 
2--br 
1-—-br 
2--br 
1—-br 
1--br 
1—-br 
1—-br 
1—-br 
| 1—-br 
I+-br 


1--br 
|2--br 


LXII. Sn. Zinn. 


HH 


DOWDHHNDWHoUOtmHm 


Sr 
< 


DS 7 


Ältere Messungen: J. M. Eder und E. Valenta, Sıtzber. der K. Akad. 


‚der Wiss. in Wien, 118, Il a (1909) (Rot). 
Material: Metall von E. Merck. 
Verunreinigungen: (, Ca, Fe, Pb. 


Linienzahl: 103. 


| 2150°97 

| 5162 
9467 
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9968 


2209-71 
I 91 
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| 2455°33 

| 8344 
88 

I 9581 

| 252402 

|  46'60 
4680 
1170 


319 
46-11 
66:13 
67°5 


93:0 
9454 
| 2618:78. 


HVDHAHmemm 
4444 


——: 


!) Rote Komponente stärker. 
*) Violette Komponente stärker. 
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Funken 


2863°33 
87:9 


9623. 


2913°65 

3009'25 
32:99 
34:24 
472 
11'9 

3123°3 


326248 
83:60 
3330°83 
5241 
34129 
35507 
13°8 
99:0 
365591 
37081 


Sn, Sr 


30 u!) 
20-1 
6 


20 —r 
1—br 
1—br 
1—+br 
2 —+-br 
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31796 
83°8 
380132 
60°2 
390738 
62°9 
42159 
433030 
452490 


1—br 
l-H-br 
20?) 
1—+-br 
+ 
1—br 
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5100-60 


52247 


yl 
53328 
491 
695 
55625 
892 
5631°91 


LXV. Ta. Tantal. 


Ältere Messungen: Fehlen. 


Funken 


Material: Natriumtantalfluorid, aus Tantaloxid von Prof. W. Muthmann 


in München, auf Gaskohle. 
Verunreinigungen: Fe, Nb. 
Linienzahl: 1536. 

















2--br| 8580 5799-4 
1--br| 4618°35 6453-0 
7515 |20u)| 352 |1--br| 4858-30 6564 
s2188 |1+ | 458 [2-Hbr,| 492430 |1-- [68445 

28-71 |1 647 |1--br| 50207. 


4201 302 


LXIV. Sr. Strontium. 
Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. 
der Wiss. in Wien, 118, Ila (1909) (Rot). 
Material: Strontiumnitrat von E. Merck, auf Gaskohle. 
Verunreinigungen: Ba, Ca. 
Linienzahl: 88. 
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50a: |: 57 
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40-31 
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81.00 784 |1--brl 5330.11 
3464-70 4722-48 |4 5444-6 
7510 42-13 \3 51-05 
3653-3 557 |1-bri 56:6 
3705.9 E 84.49 |4 576 
39410 |2--v| 4811-99 |10 81-10 
6935 |1- | 3223 |8 86-36 
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= 
ler} 


47:06 
50:58 
| 661755 

43:84 
679136 
687862 

9285 


Nemo 


Er 


OR a NO Br 
er 
= 


a SE an 


!) Rote Komponente stärker. 
 %) Umgekehrt steht die Linie auf 3801-16. 


88:57 
9332 
9397 
96:14 
96°33 
9976 


07:18 
10:25 
1254 
14'46 
1465 
15:18 
17:90 
19:52 
20:81 
2343 
2662 
2193 
54:01 
3605 
36'35 
3131 
3908 
3955 
4275 
43:93 
48:56 
49:87 
50:90 
52:92 
5342 
5498 
59'87 
5670 
57:63 
5881 
59:67 
60:38 


HeHrHmkmk-HDHHHAHNHHHH DH DD Hmmm Hm 
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| 2260-68 
61-54. 


6174 
6241 
64-13 
61:33 


6163. 


6934 
69:68 
71:03 
7112 
11:98 
1273 
1384 
14:55 
1578 
7740 
80:68 
8148 
81:68 
8231 


8333 


8510 
85-39 
86:71 
89:01 
89-23 
90-53 
99-24 
92-64 
95:28 
96:93 
98-18 
99-03 
2301-57 
02-33 
03-03 
03:59 
06-94 
07-93 


HMHHFHNVDDDrHH DH DHMHH NH +HDHHHAffekffk AND DH APRAhkf[}eaNnDm 


HNVHHNDDHHHHUDDNNDNDNHENDNDDHWDVOHLRHHNDHHNDHTHHVHND Hm 


| 235702 


5923 
9986 
59:90 
61:19 
64'38 
67'35 
6781 
68'29 
6943 


69:60 


10'45 
70:86 
7116 
71:68 
72.90 
14:03 
74-85 


1728 


73°40 
81'25 
81:68 
83:55 
84.44 
87:20 
87:69 
85:50 
89-32 
8972 
90:37 
90:84 
92:82 
9340 
95:15 
97.60 
97.88 
98:20 
98-45 
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Funken 














2684-41 
84:87 
85:26 
89-36 
91-45 
91-95 
92-75 
92-95 
94-63 
9572 
95-81 
98-42 
| 98-90 

2702-88 

03-82 
0411 

09:39 

10:25 

10°85 

14-79 

16-58 

17-25 
20:85 
23-96 
25:53 
27:55 
28-9 

33-40 

35-35 

39-35 
40:23 
40:80 
48:68 

48-88 

49-93 

50:50 

52-61 

55:87. 
57-36 

58-43 

59-67 

59-90 

61:80 

6220 

6347 

66-55 

68-18 

69-49 

70:24 


262895 
30:64 
30:95 
32:36 
334 
33:89 
35.70 
365 
36:79 
3Tol 
38.04 
3878 
3920. 
AO T1 
42°80 
4311 
43:54 
4470 
45°20 
4604 
4634 
4645 
46:90 
47:56 
51'354 
53:39 
5545 
5628 
56°69 
5825 
5896 
59.53 
6145 
6315 
64:03 
6435 
6571 
66 53 
6872 
69.68 
12:62 
14:31 
754 
75°50 
76°60 
78:90 
80:19 
80:79 
8137 











| 277045 
195 
14:33 
7467 
1521 
1550 
7600 
178'95 
7944 
79:98 
8050 
8099 
85:07 
8689 
87:79 
8925 
9150 
93:99 
96°45 
9785 

| 9882 

| 280219 

| 0644 
06°69 
0753 
11'85 
1445 
17:21 
19:26 
2395 
2765 
2870 
29.93 
30°43 
3284 
35°9 
3836 
40:51 
43°63 
4455 
44.59 
4860 
50°61 
5114 
52-45 
56°84 
5855 
61°02 
6212 
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80:72 
81:70 
84-15 
84:62 
86°d2 
87:10 
87-45 
88-98 
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92:25 
92-64 
93-20 
93-55 
93-81 
94:35 
94-53 
95-36 
95:70 
96-25 
9656 
| 97-85 
| 98:30 
| 2600-26 
| 00:82 
01:15 
03:07 
03-61 
04:63 
05 20 
06:22 
06:53 
07:92 
08:73 
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15:33 
15:55 
15:74 
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4283 
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| 45°62 
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4945 
50°47 
5128 
5183 
53:29 
53'685 
54-15 
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55:00 
5546 
5660 
5737 
5780 
5844 
59.29 
59-53 
59'965 
6057 
6077 
61'26 
6224 
62:33 
65:02 
68:15 
69:22 
7164 
1335 
73:66 
73:90 
15-30 
175°60 
1655 
TUE AI 
1835 
7915 
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Hoover NDNDH-HO HDD DHHHEHENDDHHONDDHHHHH VO HH DH HH NND HH HkHNHMHeHN Hm 
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HN HÜONDHD HAHN N HAND ONDDHHNDPRNDHHHOPBHHHHNDN DD HHHOSBHNDHN N 








































































































































































































































































































































































































Funken 


2956°57 
5697 
57:98 
63°46 
64°20 
69'832 
6571 
66°06 
6842 
6920 
1420 
7570 
7640 
76.91 
77:16 
18:33 
18:88 
869 
88:75 
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95:57 
96°67 
97:49 
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| 300315 


05°06 


05:89 
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10:95 
11:25 
12:71 
20:35 
22:75 
25:32 
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28:96 
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60:70 
61:13 
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65'66 
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71:30 
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75:09 
7581 
16'68 
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94:07 
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64:40 
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71:31 
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93°28 
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06°02 
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08:60 
0932 
0975 
18:60 
2128 
2368 
2877 
30:99 


3308 


35°66 
3609 
4180 
42:89 
4416 
4549 
50:87 
6310 
63:61 
6749 
6844 
70:98 
71'20 
7170 
1921 
8064 
82:15 
8655 
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Exner u. Haschek, Die Spektren der Elemente. Bd. III. 
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Funken 


438425 


8629 
8845 
8925 
91:14 
94:22 
9517 


4401-75 


03°36 
05°60 
09:65 
1641 
1920 
23'29 
26:59 
30-31 
34:65 
35'8D 
3914 


4145 . 
5865 


59-05 
62-35 
6785 
6825 
69:95 


9325 
9645 
Gd| 9910 
4501-46 
0377 
0921 
13:10 
1448 
16°05 
17:30 
11.97 
1985 
2510 
29'935 
32:00 
3268 


+ 


HrurkfehkkbeHNHHmHeHme}HNDNNDDDDHHrRHHHODH 


44444 ++ 


1+ 


ea: nee 


453430 


37-10 
37:39 
38-90 
A075 
57:50 
62-40 
63:86 
69-45 
13:33 
75:60 
78:86 
80:57 
81-60 
85-01 
86:08 
91:72 
97-1 


460428 


19-55 
2650 
271.09 
4115 
42:18 
45-44 


| 51:28 
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Ede 


-- 


LXVIL. Te. Tellur. 

































































































































































4698°85 
6285 


8292 
88:75 
95'26 
9345 


470260 


08:14 
544 
40:00 
52:69 
587 


60°35 


64:69 
14:50 


18:53 


18:97 


bri 480205 


15:0 

37:75 
45:07 
6:76 
19.13 
81:30 


508929 


Ältere Messungen: A. de Gramont, C. R., 127 (1898). 


Material: Elementares Tellur von E. Merck. 
Verunreinigungen: Ag, Au, Ca, Cu, Fe. 
Binıenzahl: 112. 


.2142°90 
4730 
60:05 

220881 
55°65 
59:13 
6570 

2383 41 
8589 

2420.22 
3190 


!) Rote Komponente stärker. 


I 


1--uN)] 2492-0 
l:ü 932 


1 253090 


2635°8 
3u) 48°6 
au) 500 
3 614 
20 u!) 84:2 
20 u!) 957 
1—+ 977 


2-- 


27118 


+ ++ 


4444 


Dramen 
ar 
I] 


+ 


Spker erier 
nn 


276985 14 . 


933 


2841'2 


462 
58°3 
611 


58:9. 


935 
95:5 


2942-1 


602 


29736 


2 -Lbrl 30178 


1—br 
1—br 
5—br 
1—-br 
3—-br 
i br 
3—- br 
1 +-br 
1—br 


25°6 
40 
53°3 


13°8 
31327 


7530 


32571 
33920 


62°8 


HD HRrAHrRrAHHHH-H BD HHOQOHHNDVUHHNHHmHm 


& 


=. 
= 


er 
er 


=>: 
Ir 


er ten 
ef! 


ler} > 


HH 


Te, Th 


| 1 —-bri 45700 
1 --bri 4603°6 
3—brl 547: 
1 +bri :56°0 
1--.br|l 65:35 
3—bri 885 
1 —+bri 4706°7 
1—bıl 258 


1—-br] 39819 |1--bıl 4288-5 
1-br]l 848 12 ART 
1--br| 40068 43024 
1-+bri 119 42-7 
1+bri 492 480 
54:9 55°9 
621 614 
73°8 64-5 
75.0 70:7: |L-Ebnf 29-9 
4127:5 | 7703 |1+brl 836 
520 1 901 |1--bri 850 
63°6 975 I1-brl 943 
700 |1--bıl 44352 12—-bri 4832-8 
820 |1--brl 45135 |1--bri 0'666 
42207 |2--brl 254 |1--bri 769 
319 |1-+bil 462 |1--br| 93:9 
426 |1-+brl 5618 |2 35:9 


—- 
ser eeter 
Bir or 


ee 


er) 


een 


er er lieg 


lex} 


LXVII. Th. Thorium. 


Ältere Messungen: O. Lohse, Berl. Ber. (1897) A 4000—ı 4700). 


Material: Thoriumnitrat von L. Haitinger in Wien, auf Gaskohle. 
Verunreinigungen: As. 

Linienzahl: 2298. 

2375.92 


219245 243769 















































98:75 
99:88 
220675 
21:19 


21:61 


2313 
28:9 


| 2311-70 


19:60 
24:83 
2703 
2810 
3559 
4072 
5181 
54:16 
55'35 
55'949 
5730 
6232 
63:19 
61:12 
68:18 
69:04 
7150 
73:90 
75:19 


71:92 
81:60 
82:15 
8694 


88:23 


91:62 
93:21 
9572 


2403°2 


1142 
13:58 


23:79. 


24:69 
25°5 

28:06 
28:89 
31'253 


3182. 


32:97 


HOHHoHumDSHHDHMHOHrHNDV Hm 


39:39 
41:38 
45:64 
50:91 
5641 
56:94 


887. 


59:08 
61°38 
61:99 
63:80 
66°27 
67:75 
68:27 
70:74 
14:09 
7541 
TOT 
89:72 
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NDHeHrOo DH DHOQOQOHHHHdHe nem m 





































































































































































































































































































































Funken Th 232 e.9333 | Th Funken | 

249474 |1 257460 |1 267580 |1 STATTT. | 1: 281444 |1 288261 |1 2938-27 |2-+ |3009:90 |1 "| 

95:47 |1 76-44 |1 767 |1-+bil 47:98 |1 14:71. .14 84:38 |3 3305 1 1175 |1-+ | 

97:35. 8 79:56 |2 .782 |1+brl 4898 |1 1618 |1 8515 [8 4073 |1 19-85 1 | 
97:69 |3 80:48 |1 79:07 |1 A967. 19741. 2 863: 1-4 42:97 |3 1380 |1—+ ‚ıl 
98491 8348 |4 81:09 .|3 498.) 6-1 20.46 |1 86:62 |1 4675 I|1+| 1508 11-4 ıl\/ IN 
250121 |5 86:24 |1 84:43 |3 52:30:18 21.75. 4 87:90 |3 49:15 |1 15871 "| 
03:00. |1 89-17 |2 86:27 |6 5730 |1-+ 9214 8 891 |1-+bil 5002 |ı Lese: t | 
04:39 |2 92:92 |1 3122.18 5953 |1 226 |1-+bıl 91:35 |2 50:60 [1 18:62 |1 nl 
0571 |1 95:16. |1 88-42 |1 60:52. 2 23:30 1 9187.22 a 19:52 11 | 
08:02 |1 9716 |2 9129 1 60.83 |2-L 2370 |1+ 92:95 11 51 [1+| 2161 |1 1) 
10:09 |ı 97-41 13 92:50 [3 el 2478 |3 95:24 |1 57:70 12 2222 |1 I) 
11:35. |1 260072 |3 94:10 |3 63:73. 12 26:95. |2 96:81 |4 58:04 |2 26:68 |2 "1 
12:81 |8 01:03 IL 9531 |2 64:76 |2 27:90 4 97.19] 1 5820 |1+| 279 |1-tbr N 

1440 14 04:03 |1 95:65 [3 6524 |2 28:10 ..|1 98:40 |1 61:62 |2 28:69 |1 | 
16:56 |1 08-46 |1 95:98 |1 65:97 8 30:02 1 99:03 16 619 11-+| 3140 |1 N) 
20:26 1 09.31 |3 96:94 |1 68:97 14 30:54 [1 99:52. |1 6417 |114+| 3208 |1 "N 
ST 1 09:97 |2 97:67 1 79:95. 3 32:48 |4 99:81: |2 65:05. 11 8325 |1-+ "1 
219 |1-4bl 1549 1 | 9884 1 71:68 218 33:46 |1 2903-24 |1 6564 |1 3417 |3 "| 
602 1 19:02. 12 27009 |1-+brl 7461 |2d 3451. 2 0436 1 68-81 |2 35:21 2 | 
28:45 |9 20 2. 0105 1 75:00 ;|1 3614 |1 06:05 11 + 71:63: 41 38:7: |14- If 
2963 | 25,86 |2 04-05 |3 1522 |2 3740 |5 08-41 |1 12:36 1 402 |1-+ ll } 

30:06 |3 2650 1 08:36 |4 16:98 |1 3933: | 10:31..12 13:60. 2 43:20 |1-+ | 
32:56 |1 28:92 |1 101 [14 7794 |1 4025: | 10:7E. 12 1415.12 45-67 |1 ll 
3313. | 30:13 [1 11:59 |1 18:85 |1 41:25 °|1 11-42 |1 7506 |2 47:06 |2 ll 
34:45 |1 3345 |1 1475: 1 30:58 |1 42:90: 12 12.10: 11 76:18:11: 4016 8 ll 
35:96 |1 355 1-4 15:20. 11 80:85 |1 45:98. |1 12:82 |1 7685 |1+| 497 |1+ Il) 
36:65 |3 35:96 [2 1636 |2 83:18, 12 47-45 |1 145°: 11 Ehe Tre 1.) 190 I |) 
36:83 |1 1 37:76... }1 1957.11 83:64 |1+ 481 |1+ 1655 11 5 78:80 |8 51:08 |1+ | 
42:00 |2 38:71:12 2002 1 8420 |1- 51:35 12 1713 4 805... 11. 5:90 1 ll 
42:70. .|1-4 39:61 11 2146 |1 84:48 |2 514  |1+ 14:50. 1 81:59 1 58:00 |I+ | 
4520 14 40:00 \1 21:81 13 85:09 |1 52-60 |1 17:90) 12.49 83:97 2 5a | 
4580 ı1 40,43 |1 22-46 |2 8571 1 54:22 |1 1991. 11 85:38 |1 602 2 "| 
48:01 |2 41:62 |2 93:43. |1 8640 |1 55.00 |1 20-44 |1 8620 |1+| 614 |1+ ll 
48:24 1 42:75 11 255 11-4 87:02. 2 55:97. 11 21:05 |1+ 86:92 |1 61:79 |2 | 
49:21. |3 434 11-4 26:53 [1 87:25 |2 5:57, 1 21:70: 9 8883 63:15. jr "| 
49:66 |4 449 11-4 274 11-4 87:79: [1 6148 |3 22:68 |2r 91:20 13 66:03 |1 1) 
5012 1 49:62 |1 26 8880 |1 62:66 21.1 24:05. 125 91.820711 66:33 |2-Lr II) 
508 11 50:00 |1 29:40 |3 90:53... |1 64:74 [1 25-14 [8 93:91 13 ol 13 il 
51.41. 1 50:71 |2 30:36 |2 91:35. 11 68:73 |1 2570. 12-1 95:90. 12 69:06 |1 | 
5480 |4 52:22 |1 31:62 |2 91:55 11 + 70:04 |1 28:30 |2 97-11 |1 6935 |1+ |). 
55.81 )4 58:77 11 32:88 |3 94:39 |2 70:51 |3 DT. 2 9923727 70:95 |3 I) 
5926 |1 60:0 11 34-48 12 Tl 70:95 |1 29:33 |1 99:93 |1 12:22 2 | 
6113 [1 61:50. 1 355 |1--br[ 98:80 |1 831 31:00: 11 300137 |2 12.92 1 ") 
62:04 |1 62-46 |1 36-53 |1 99:22. 1 15.73. 1 32:59 15 0251 |2 7518 1 1) 
64:50 |6 62:95. |1 37.52: \2 2800:69 |1 16:51.:11 3319. 1 0610 |1 7605 |1+ 08 
65:70 |3 61:00..12: 2) 2843.11 03522. 1 79:30 |ı 358.04 01.08 2 1144 1 I 
66:70 12 0b... |. 4320.11 0740 |2 19:68: 1 86:25 |1 0775 |1 78:02 |1 MN 
67.92 :|3 717 |1+b| 441 |1-4bri 0908 |2 8124 |1 36:54. 12 080 1] 7899 \6d? I) 
1170.80, aut, 2. | 2700.18 11-49 |1 24a 305 3 08:61 |2 80:00 |1 A) 
N 
ll 






























































































































































































































































































































































Funken 


3080-31 
81:80 
82:06 
82:30 
8410 
8440 
8854 


8972. 


90:20 
92:46 
93:11 
948 
9650 
9739 
98:04 
99:90 
310102 
01:80 
02:76 
0450 
05:12 


0583 


06°76 
OTIL 
08°37 
10:12 
11:9 
12°46 
141 
15°9 
164 


1656 ı 


1775 
19:60 
21:1 

225 

23:05 
2447 
2527 
2560 
2726 
30:08 
31-17 
3370 
34-50 
3683 
3725 
39:38 
41'03 


314195 


42-41 
42-95 
46-15 
48-11 
50-08 
50-56 
51:75 
51-9 

54-40 
54-89 
55:93 
56:49 
58:02 
58:72 
59:20 
60:3 

60-95 
61:81 
62-7 

62-95 
64-60 
65-8 

65:94 
66:25 
66:66 
67-66 


6945 


69:98 


7053 


71.84 
12.24 
72:65 
73° 


74:34 


. 14:62 


17584 
76:65 
7133 


-. 77:65 


73:00 
7891 
7918 
80:35 
81'393 
819 

82:52 
8280 
8370 


"+ 


= 


Hamm DHHHeHVHHehHmHmHHhHhHeHmhkemhHHHHAmeAamHHHmAmhHAVNDHHND HOT NMDOD 
Ser et.) IL 


ae 
3 


-)- 
= 


3183.94 


84:06 
8505 
8714 
87:56 


88.38 


9025 
90:86 
9133 
91:98 
92:25 
93:29 
9350 
9545 
9590 
9773 
98:34 
98:60 
9883 
99:09 


320225 


03'36 
03:75 
04:02 
05'435 
06°30 
07:03 
07.88 
08:15 
0947 
10'43 
12:17 
12:96 
1371 
1592 
1671 
17'56 
1794 
18°45 
18:94 
20°46 
2140 
2200 
2340 
23:95 
24-55 
25-D1 
25'380 
2623 


mu mu 


ee ee ee ee ee ee ee 


_ 


oo 


| 3226-52 
27-10 ; 


27-90 
29-10 
30:98 
32:21 


|: 32:87 


3348 
3370 
35:00 


35:95: - 


31'386 
38'23 


3O:gL“ 


3938 
4062 
41'25 
4170 
42:42 
4518 
43'96 
44.64 
45:91 
46'753 
48:62 
49:02 
50:06 
50:3 

52:02 
52:85 
53:12 
54:95 
55:62 
5638 
5727 
58:05 
582 

59:35 
59:82 
61:04 
612 

61:66 
62:79 
63:16 
63°8 

6426 
64:56 
69°67 
66°45 


PrHrHHrHHoHrrrmHmH DVD HHHRS HH HOHRHHHNSHNDNDrHOHNHHHHONDDN Hmm 


5261'65 


69:57 
7037 
170°97 
713 


12:5 


74-55 
75.20 
76-30 
78-90 
80.52 
81-42 
81-56 
82-2 

82-75 
8311 
84-23 
8671 
87-90 
88-27 
90-25 


073. 
91:90. 
9188 


92:62 
9371 
93:79 
94:06 
94:37 
94.67 
9476 
9512 


95.44 


95'65 
96:72 
ITAT 
97:95 
99:80 


330063 


0144 
0181 
03:59 
0433 
08:20 
09:25 
10'535 
10:65 
12'253 
1387 


331499 


1637 
177 

1790 
18:35 
19:09 
1976 
2042 
20:97 
21:57 
2260 
24:88 
25:27 
2698 
21:32 
27:86 
2840 
30.62 


3130 


32:22 
3256 
33:50 
34:18 
3472 
39:17 


36:26 


369 

3726 
37:65 
38:00 
38D0 
3970 
42:31 
43°41 
4377 
4446 
45:01 
46°68 
4172 
49:10 
49:48 
49:99 
5043 
51:38 
51:75 
533l 
5410 
54:35 


‚5474 


335538 


55'69 
96'96 
57:21 
5738 
5748 
5874 
5920 
59:87 
60°30 


60:51 


61:82 
62:35 


62:68 


62:80 


.63°20 


63:84 
64:79 
65:43 
65:75 
66:64 
66-8 

67:93 
69:23 
70:53 
70:95 
71:65 
71-96 
12-85 


ET4-18 


7515 
16°98 
ITD7 
18:70 
19:28 
19:9 

8151 
8327 
85'16 
85'66 
8664 
8870 
577 
90:48 


.90'95 


91:85 
92:20 
93:05 
93:35 


339427 


9464 
9496 
95°26 
95:50 
95:77 
96:53 
967 

9723 
91:65 


: 98:02 


IS70 


340117 


0178 
02:16 
0281 
0542 
04:75 
05:70 
06:84 


0776; 


08:76 
09-37 
11:50 
11:92 
12:53 
13:15 
13:52 
14-59 
152 

16:03 
1654 
17-22 
17:83 
18:89 
18:99 
19:29 
21:31 
22:70 
23-24 
24:09 
25:28 
26:04 
26:20 
27-1 

27-58 
28:09 
29-10 
29-47 


Funken 


DHHmHHmHoamHH DHD+HNONDDHHHRHAHHNDHHHRND HE NDrECHHNDN DEN DH-HHrHHHHHrRHHmHHHmHHem 
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342999 


3050 
30:70 
31:16 
31'935 
84:09 
34'86 
3605 
36'850 
5113 
39:07 
3983 
4116 
41:49 
45°25 
4415 
4534 
45:50 
45:87 
46°68 
AN T5 
48°9 

4942 
4977 
500 

50:9 

5113 
51'85 
5281 
53°68 
54:05 
5435 
54:83 
55.1 

5940 
5610 


56°57 


57:08 
5780 
58:06 
59:69 
59:75 
61'20 
61'357 
63:00 
63'386 
64:58 
65°17 


659°88 _ 


73 


+ +++ 


er 


PHmHAVprRAkHmHkAHHrHHhHAAsHhH+- DH DHNDHMHHNDWDHMHHHEH DH DHMHHNDDPROHDODNDPDHRHREND 





346705 


68°07 
68'36 
68'853 
6950 
70:08 
1321 
13:59 
1397 
14:46 
15-71 
16°13 
1670 
77:06 
1784 
18:28 
73:60 
19:25 
19:33 
8120 
82:70 
82:96 
8336 
83°56 
8425 
85'35 
85'635 
86°67 
8715 
83:00 
89:99 
9042 
9062 


9175. 


92:89 
9347 
93:69 
95:90 
9694 
37:19 
97-41 
97:85 
98:15 
I577 
99:15 


3500:15 


0045 
0070 
01:03 


SS 


HHrHrNDDHNHHHHHNDHHHNDHHND DSH HAND DDHNDH NND DH HL HH END HHROHH 


350161 


02:13 
02:94 
0375 
04:20 
05°62 
07:00 
07:72 
0933 
1072 
10.31 
11'82 
12:29 


1341 


13:90 
1470 
15:13 
1589 
16°50 
16'96 
18'853 
19:02 
19:88 
20:85 
22:09 
2375 
25'530 
2580 
2640 
2689 
275 

283 

29:06 
81'8 

82:08 
3312 
3385 
35°5 

362 

3680 
3130 
3837 
3890 
3947 
3975 
41'820 
4214 
42°40 
42:80 


AND DD AA AHA D ea GT dad + NDHMHeHeE*—NDDHMH+HENDMANDNOSSMHMHHkeHhHNeanmDmDHmN 


Th? 












39442 


44:55 
45:19 
45°48 
46°41 
4760 
4991 
047 
5089 
5155 
5203 
53'23 
5352 
5445 
5521 
559 

56°45 
57:56 
5955 
60°08 
6099 
6348 
641 

64'853 
65'24 
663 

67:16 
6740 


Tl 


6810 
6975 
7003 
7170 
1252 
13'35 
13:64 
1543 
16'68 
7734 
18'27 
7945 
8036 
82:15 
83 16 
85'16 
8991 
8835 
8922 
8947 
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DHDDNNDO N WWHHHERHDNDPDHHRHHHHH HH DDHHDODHHNDHHNDHHHNDNDHHNDHH nm 
5 
ler 


3591'16 


92:60 
92:92 
9396 
94-20 
9540 
97-00 
98:24 
99:13 
9945 
99-77 


3601°20 


0214 
02:63 
0332 
0349 
03:76 
0417 
05°78 


0632, 
06°87 


07:52 


0807 


0848 


0934 


0960 
1020 
10:55 
10:94 
1227 
12:57 
13:91 
14:16 
15:26 
16°85 
17:22 
1788 
18'48 
18'857 
19:50 
1985 
20:52 
21:25 
2245 
2287 
2317 
24-12 
25:05 
2574 


-.- 


++ ++ 


-- 


-- 


DWVwwD Hk VHS Re NDDDPHMHHHAH HE NDHDHNDVDHH X HHMeuHmeHNmN DH 


3626°05 


2755 
29:36 
5127 
32:74 


33°50 


3385 
34:34 
5470 
3540 
35'593 
3605 
36°30 
3670 


3768 


37:78 
3955 
41'25 
41:42 
4198 
4241 
43:03 
44-48 
44'84. 
4543 
4701 
47:45 
4780 
48:28 
48°55 
48:80 
48:97 
49:37 
49-90 
50:69 
50:95 
51512 
52-31 
52:69 


. D3rT2 


5474 
55'2 


56°35 


DTTO 
58:20 


58:32 
99:60 


60:28 
61:65 


ea 





2 


n 


e 


2 


an 


2 
2 
2 
3 
2 
2 
2 
2 
4 
2 


ä 
2 


2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 


> 


24 
6V 


1 
3--Th?] 3700-1 


3662°36 


62:80 
63'32 
63°88 


.65°33 


65'62 
69°90 
66°53 


6831. 


69:56 
7021 
70.80 
11'353 
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Tl. Tım 


LXX. Tl. Thallium. 


Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der K. Akad. 
der Wiss, in Wien, 118, Il a (1909) (Rot). 

Material: Thalliumchlorid von E. Merck. 

Verunreinigungen: Keine. 
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LXXI. Tm. Thulium. 
Ältere Messungen: Fehlen. 


Material: Thuliumnitrat aus Thuliumoxid von €. Auer von Welsbach, 
auf Gaskohle. 


Verunreinigungen: Ad, Er. 
Linienzahl: 667. 
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u [440100 11-4 | 6344 |ı 91:29 |1 3442 |2 ER ee u, Na ı 
ol 0245 |24 | 6726 |ı [ar1a4 |1-Hb1]530730 |ı 0 a > ne | 
N) 0838 |14 | zeaı |ı 2441 |1 | 3536 |1+ ae a, rt ı 
| 19:79 |2Er | 975 [1-bil 2625 |3Ad | 5352 li-tbr Ge a 0 ) 
I 2902 |1+ | 9850 1-4 80:05 |1 13:90 |1 46:26 |2 7142 |1-+Hbr If] 
ı . 80:20 |1 1426 |1 47.08 |1 75.92 ) 
| 81:03 [1 1447 |1 476 |1td| 7624 ıı 
|| 8120 |1 1512 1 48:35 ı1 76:61 il 
IN : rate De Urn | 8319 |1+ 1598 |1 49:00 |1 A 77:05 ii 
||) Altere Messungen: OÖ. Lohse, Berl. Ber. (1897), (A 4000 —ı 4700). 82:86 2: 17:2 1 4370 12 77:58 IN 
Il Material: Im Ultraviolett Metall von Prof. H. Moissan in Paris, im 8342 11 176 1 49:97 |2 As? 10.91 I 
II Sichtbaren Urannitrat auf Gaskohle. ee : ns 1 se ; + br Be 1 I 
Il) : en ne 8521 1-4 | 1855 |3 529 |1--br| 7985 |1 | 
|| ‚inienzahl: 85:73 |1-- | 2026 ILL | 536 W808 1 ı 
| | 86:80 |1 211 1b 5438 | pr) 8300 | | 
I 219492 1 222849 |1-+ |224280 |1-+ [225251 |ı Ss 216 |1--bri 5483 |1 8345 |1 ı 
/ 06:06 |1- 29:7. (1 pr Aa 5463 |1-+ 88.66 ı1 za 55:40: LE. 85:39 [1 j 
1 1098,17 | Sorz 1 | 2408 1 58:02 |1-- 8898 |1 24.94 |2 5870 |1 85:65 |1 | 
| I) 1547 114 | 3250 1ı+ | 44 |Iı 59:71 |1 89:35 |1 2555 |2 6:15 |1 a0. | 
Mi 1766 |1- 341 |1-brl 4639 |1 6247 |1- 3075 |1 2653 12 56:95 |1 88:51 1 | 
m) 216 |1-bil 3665 11 4811 |2 6340 |1-- 98:69 12 zart (1 58:02 |1 902 |1 | 
| 97.30: 1.4 3810 |1 49,40 |1 644 |1--br a7 |1 28:55 |1 8892 1-4 3080 |1 Ii 
UN | 8:05 [1-4 400... 49:97 11 6555 12-4 en 1 ee | - ne - ı br ae i . I 
| 28:33 [1 40"26 6° 2 en 1) 
| I " : en 0 9595 |1 29-41 |1 61:28 |1 So ‚l) 
\\| 3 ill) 
| 3 ı Exneru. Haschek, Die Spektren der Elemente. Bd. III. 17 N) | 
Pi! | 
‚Wa I) 




















































































































































































































































































































A| | ll N dis 
I j) | | ! | \ 
Il || |) 

| | Funken Ü 359 Ü Funken ' ı 
|) ——,—,— I] 
Al) 23924 |1-+ 12423835 |1-+ |244660 |1-Fal2a6835 |1 248863 |1 1251417 |2 2535.08 |1 255452 |1-+ 1) 
| Il) 928, 1 L- 2384 |1 4695 |1 | 6843 |1 8887 |1 |..14:50 [1 |: 38:65..12 549 |1- N 
ill 98:32  |1-+ 2498: ad 4752 ‘|1 6923 |1 89:12 |1 1486 1 36:00 |1 5527 11-4 |) 
I 9414 |1 245 |1+ | 479 [1-+ |: 6955 |ı Sa 15:20 |1d 3633 |1 55:62 1-4 I) 
ll gE23. 1 ob de | AaT7 sl 69:67 |1 89:87 |1 1563 |1 3670 |1 5595 |1 + Ill 
110 97:20 |2 2546 1 48:61 |1 1092 24 90:72 |1 15:80 |1 3688 |1 5629 \2 ılı 
ı | 9745 |2 36:20 .|.1 48:98 |1 7076 |1 91:03 |2 16:20: |1 3736 |\1 572, 1 br ll) 
Bi 97.80 |1 2665 |1 A991 1 7093 |ı 9143: 11.006 |), 3780 ı1 575 .|1--br| J 
ll 08:65 1 270 |1 1955 |1 7122 |ı 924 |1-+brl 1727 |1-+ 383 |1+ 58:07 U | Il) 
ıl | 9985 |1 2756 1 49:80 |1 228 93:00 |1 1:18:01 38:51. 11 Bas Il 
li | 240009 |1 Dis 49:92 |1 72:82 1 938 |1--brl 1856 |ı 38.83 |ı 59:30 |2 | 
ıj | 00:42 |1 28:19. 1. 50:51 1 7298 |1 943 11-4 19:05 |1 39:05 |1 59:60 [1 ıl) 
I /pR0l 00:55 I1 28:55 1 50:68 |1 17322 |1 Jana lee 1920 |1 39:38 |1 6010 |1 ll) 
Bi 012, 11-4 99:1: .(1=E-brl 50:00 .|1 7346 |1 9486 |1 | 1950 1-4 3960 |1 6035 |1-+ J)}ı) 
I 0 2955 |1--brl 51:20 |1 73:75. 1 9D4., Ile 20:35 1 39:98 1 61:03 ja I) 
|| 0155 le |: 3008 ja 51.83 |1 1426 |1 95:85° |I-E [1208  11-+.| 4046 1 61:76. 01 ii) 
| I) 0228 11 309 |I1-+-d| 5221 |\1 751 1 9613 |1—+ 20:99: [4 4050 ıl 62.1924 | 
m 0258 |1 3135 |1 52:78 |1 7540 |1 9705 |2-+ | 2145 |1 4077 1 62:68 1 a) 
| 000.1 | 7 5352 |1 7b 9785 |1 29,1 4114 |1 6298 |1 |) 
IHM 0350 |2—+ 31:92. 11 5359 |1 10656 19 98.35 |1 SolT ALAT 1 63:07 |1 Ill) 
nl 0451 |1- 3341 1 54.46 |2 1027 1 98:90 |1 De 41:60 |1 | 63:60. 1 |) 
ı 0587 |1+ 32:64 ı1 bs cd res |1 99:68: 12 4- 23:82: ba, 41:95 |2 6402 \1-4 | 'll 
N 063 |1-- 3297 1 BB 1 7810 |1 2500:95 |2 |: 28:98: 1 42:80 |1 6455 1-44] lı) 
I 0654 |1 33:37 11 BB 19:67 :|2 0145 |1 94-4. 4350 | L- 65:52 |2 | I 
Bi 06:77 |1 3385 12 5630 |1 8025 | 02:00 |1 2455 |1 4346 1 66:00 |1 il) 
BE 07:15 » 1 3444 |1 5725 |2 8058 |1 025 1-2: |: 2502 [1 4419 0 6675 |1 ‚ll 
1 07:67 |1 3484 |1 ‚57372. 22 8073 |1 0384 |1--bıl 25:46 |2 | 44:45 |1 67:00 |1 |) 
ni 0937 |ı 353 58:03 |1 8110 |1 040 |1-2d| 260: |1-Lbri 4473 |1 6722 21 IE 
ıHuh 09:67 |1 3645 = bs4 [1 81:60 |1 047 ..11.--ad|; 2662 1 A510 68:05 |1 | 
1 U 1035 lit 3670 |1 58.88 |2 82:00 |1 05:38 |1 7 2093 8 4555 114 68:95 \1d Il) 
I! 2501 37.55: 1 59:30 |1 82:30 |1 0612 |1 27.50: 1 459 [1-4 6946 |1 ll 
Bi) 11:97 21 3775 |1+ 59:79 [1 82:76:11 0655 [1-4 27.80 1 46:00 |1 6985 |1 I 
"| 12:38 4 ss13 |1 6022 11 83:08 |1 07:05 [1 2817 1 1645 |1+ | 7043 |1 ll 
1 12:60 |1 38:60 |1 604 ul 83:37 |1 0718 |1 2844 |1 47:52 1-+ 7077 1 N 
|) 1305 |1 39:14 |1 6075 |1 83.88 |1 0750 |1 28:65 |18Sh? | 4747 |1 7116 |1 il) 
I LSTT CR 39:44 |1 60:95 |1 84:08 |1 0780 |ı 28:83 |1 AT 7160 |1 I 
DB 1420 |1- 396 |1-brl 6147 |1 84:30 |1 08:02 |1 29:06 |1 48:08 |1 7190 |1 I) 
109 147 |1--d| 4052 |1-+d| 6200 |i 84:72 :1 0845 |1-+ 29:60 |1 48:40 |1 12432 ı) 
| IN 1652 |1-+ 4140 |1 62:40 |1 85.00 |1 0923 |1+ | 3014 |1 49:26 |1 ar | |) 

ll 1685 |1-+ 41:63 1 62:50 |1 8518 |1 0960 |1-- 30:38 |1 49:43 |2 1304 |1-+ | N) 

N re 420 |1-bıl 6345 |1 8585 |1 10:23: 1 30:95 |1+d| 501 Jı+ | 733 lı-+ | |) 
Bi 18:00 |1 42:50 |1 63:87 |1 8627 |1 10:45 |1 31.5.  |L-.-|. 50:7 oe | 7482 1 be ll) 
Bi 18:44 |2 42:97 |2r 64:13 »|1 8650 [1 10:97 |1 31:65 |1 50:9 label 753 mer N] 
HI 18:90 |1 4360 |1 6501 |1 86:83 [1 11:05: |1-+ 3188 1 512 1-4 7553 |1 | 

zu 1969 |1 44-12 |2 6525 -\1 8717 1 1940-1 32.40 |1 5155 |1 7625 |1 I) 

| || 206 \1--brl 4465 |1 65.93 1 8750 |1 12:29: 1 32:80 |1- 52:00 |1 TA II) 
nl 220 1--bri 49 |1-4d| 6680 .:|2 87:70 |1 127: |14 3308 |1 5247 |1+ | 7746 [1 il 
1 22:7 UH4-bi A878 J1td| 6741 21 8795 |1 134, 00% 33:32 1 53:53 1 | 7840 21 | 
I 2315 |1 46:22 1 67:98 |1 8825 |1 13:82 0128 34:95 11 Beat | et IF 
| ) es ı 
| | 
) II] 
Bi I 
| | I IH) 





















































































































































































































































Funken 


2579-62 
80:67 
81:22 
81'83 
82:23 
82:72 
83:5 
84:50 
84-9 
8530 
86:33 
87-16 
87:60 
87:9 
88:65 
89-00 
89:27 
89:70 
90:22 
90:55 
90-90 
91-35 
92-2 


9267 


93:67 
95.9 

9440 
9510 
9545 
9571 
9623 
9710 
9740 


ITIT 


98:95 
99:90 
26004 
00°9 
01:62 
02:51 
0310 
03°50 
03°68 
04:00 
04:37 
0474. 
04:93 


0548 


05°86 


-|- 


260626 


06'60 
0680 
0755 
08'25 
08:62 
09:13 
09:34 
09:82 
1001 
10-51 
1075 
11'23 
11 7U 
12:52 
13:00 
13'35 
140 

1521 
1613 
16°99 


1736 


18'25 
19:37 
20:18 
2030 
2080 
21:08 
21:39 
21'86 
2250 
23°62 
24:99 
2530 
25.98 
26 70 
27:62 


28-02 | 


2857 
28:99 
2926 
29:95 
307 

3115 
31'42 
3174 
32:08 
3250 
3274 


2633°35 


342. 
346 
35'3 
35 59 
3591 
3633 
375 
3748 
3782 
384 
387 
39:10 
3945 
39:70 
40:00 
40'435 
412 
41:66 
42:00 
42:9 
45'538 
43:62 
44:22 
4450 
45:54 
46°6 
471 
AT al 
47:65 


- 48:00 


483 

48:84 
4915 
49:69 
50:25 
50'95 
5140 
51:96 
52:27 
52°8 

5295 
5320 
5350 
54:00 
543 

54:70 
55:05 
55° 


44 HH 


Lac) 


Ser 
= 


oO 
= 


270779 


08:05 
08°45 
08:60 
09-12 
09:63 
10:20 
1070 
1123 
11:64 
11:86 
1220 
12:68 
13°33 
1357 
14:04 
1440 
14°68 
1510 
15'40 


1566 


16°09 
16°20 
16°48 
16°63 
1710 
1725 
17:65 
1818 
18:72 
19:00 
19:15 
19-43 
19:63 
20.00 
20°33 
20:50 
20:78 
20:99 
2125 
21'553 
2195 
22:90 
2325 
2343 
2380 
23:90 
24°2 

24:59 


272514 


25:56 
2578 
2601 
2661 
2675 
2740 
21:68 
283 

2865 
28°8 

2915 
29:39 
2975 
30'20 
3043 
3090 
31'358 
3152 
32:15 
3260 
33°06 
3341 
3385 
34:04 
3434 
3480 
3905 
35'42 
35'65 
39°86 
3610 
36'45 
3719 
37:75 
31.93 
38°23 
38:50 
38'65 
3908 
3950 
40°40 
40:63 
4094 
41:19 
4134 
41:70 
41:88 
4218 


274270 


43:32 
4350 
45:79 
44:38 
44-50 
44°95 
45:22 
45:99 
46°27 
4682 
47:26 
AT°4a7 
48°05 
48'60 
48:98 
50:05 
50'253 
50°50 
50:69 
509 
51'352 
52°03 
52°57 
53:09 
5342 
5352 
5387 
54 27 
5470 
5D°06 
55°26 


5640 


51:25 
5740 
57:65 
5793 
9803 
58:26 
58°53 
58°62 
59:05 
5990 
60°46 
61'335 
6155 
61:90 
62:50 
62:98 


Prem mHkffeNDHHAHHHHDBHHrHHHrHHHHHHemHHHHHmHemHNHmm 
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‚uuhdlll lie 
I ) I | 
IH] A N 
| ill Funken | | Ä U 262 # | I 263 | U Funken | ıl 
) ll 1276357 1. j27s222 |1 280533 |1 2822.80 |1 2842.98 |1 2861-31 |1 28811 |1-+ [2000,22 ee N 
| | ) 6382. | 1 08952 117 0579 |1 | 99-94: :11° 4395 |1-+ 61°8 1--br]l 8167 |181? 01:27. 1 ll 
Il 6435 |1 | 83:33 11. 064 |1-+da| 2365 |1 4460 |1+ | 6245 |1+ 82:00 |1-+ 0170 |1 1 
| 6480 |1 | 8355 Iı-t | o6so |ı 2445 i 44:78 |1 Br aa 82.82 |1 031 1 Lbr ll | 
II) 653 |1-tbr| 83:99 |ı 0720 |1 2470 |1. 4510 |1 6290 1 83:00. |1 0250 |1 ll) | 
| | 6550 |ı | sa12 |ı 0850 |1 94-95 |1 AHA 6328 |1 8350 |1-+ 0308 |1 \|ı) \ 
ıl 66:00 |1 8457 |1 08-66 |1 2 45:70 : | L- 63:65 |1-- 83:87. 11-1 0363 |1 ll 
I 66:26 |1 8477 |1 0908 |1 2565 |1 46:00 |1 6 1, | Saas | 0 ll 
IN 66°97 |ı 85:02 |ı 09:70 |ı 2590 |1 4621 |1 6435 |1 8470 [8 0452 12-4 li) 
IE 6752 85-30 |1 10:05 1 2628 |1 4644 |1 64:70 |1 85-05 |1 0532 |1 | 
ll 6785 1 85-50 |1 10:50 |1 | 26:60: 14 46:70 |1 6495 |1 85:28. |1 058 |1-rbr | 
\///I 68:30 |1 85:76 1-1 1087 6 |: 2677-11 46:95 |1 6520 |i. 8549 |1 0685 |2 ‚ılı 
Hill 6853 |1 86:0: IL Re 2705 |1 AT50 All. | 6540.11 8570 |1 0700. 1% A) 
I 68:95 |ı 86:27 11 1149 |1 DIA. | ATS Sl 6573 |2 8610 |1 0765 |1+d | 
DIN 69:17. 1 86:9..11 Ebr 118 1. [392790 [1-1 48,12 11 6622 0:7: 86-50 |1 0831 |3 li) 
| 6940 |ı 87-45 |1 19:32 11 | 98:11 | br 48:35 |1 6647 |1 86:87 |1 088 |1--br | 
„ll 6956 |ı 88-24 |1 128 1. bri 29:00. 11 48:75 1-1 |. 6690 IL 87:00 |ı 09:30 |1 ||) 
Il) 7015 |ı 887% 1 Uhr: 13:10 1 DA 49:00 11 6Tld 8731 |1 09:78 |1- li 
IN |) 704° 41 89-2 I ha: 194 1-4 23:06. 1 4926 .\1 6745 1 87-65 : |1 10°3 1—br |) 
JH l 70:85 |1 8939 1 57 1, | 505...11- 4955 |1 67:89 11 87:97 |1 1075: 0 ||) 
IN sb 1. 04 eb 159. 011.61 3105 [1 498 | 1-5 |..6820 |17 |: 8828 1 10:88 |1 "ı) 
| 71:69 |1 90 al Eee 50:0 17.1.6851 ‚1 88-42 |1 1902 1 | 
| | IH) 72:02 |1 91:16 1 1473 |1+ | 3216 |2 50:57. E- 68:87 |1 8875 1° 11:60 [1 ı 
ll 72.33 |1 OA 1490 |1 8253 |1 50:95 |ı 6900 |ı 8912 |ı 11:90: |1 2 
I 1245 |1 3215 11+ 15:18 1 32.75 Ll 51:35 1-1 6949 |1 80.32 11 12:65. | > Dei 
110 72:75. 1 93-54 |1 1530 |1 3335 |1-- 51:90 |1 704 |1--brl 8969 |2 1283 |1 ll IM 
| 7320 |1 94:05 12 15:85 |1 3390 |1 | 5220 |1Me?] 7080 |1-+ 90-15 |1 13:50 1 li | 
||) aa 1 94:50. 1-6 |. 1605.12 1 329 11 br 52:50 |1 7104 |1 90:50. |1 14038 |1 Den 
| 73:90 |1 95-00 |1 1615.51. 1° 3270... 5283 |1 7130 |ı 90:82 |1 1430 |ı I) (Me 
101 7425 |1 98:30 19. | 1652.11 3482 |1 53:07 |1 215 1 91:10 |1 1469 |1 li 
1/17 7454 |1 9565 |1Mg?| 1688 |ı 3568 |ı 53:50 |1 1253.0...| 09225 1 1482 |1 | 
1111/11000 7488 |1 962° le pri: 1700. 17 3588 |1 58:60 |1 731 |1-tbri 92:70 1 1539 1 il 
| 15.16 11 9680.12: 1.178 1.) Be 53:90 |1--d| 7335 ji | 985 (1-—br 1557 [1 li 
1/1 7537 |ı 9.25... rd 37-00 12 5430 |1 13:60 |1-L 93:80 |1- 1580 |1-+ ı 
IN || || 7550 |ı 97-45 114 18-05 |2 3731 11 5455 |1 Tao 94:20 |1 1654 |1 | 
il 7560 |1 97:87. |1 1843 |1. 3740 |1 55:00 |1 d21or 1 9460 |1 1690 [1 |) 
/lIhll 76:45 1-1 992 |1-brl 1885 [1 3810 |ı 56:05 |1 1924 1 9530 |1 1:8: 2 | 2be l) 
| 76:66 |ı 998 1. Ip 10.06 4 3840 1. 56:30 ..|1+ 1 79 |i--bri 95:60, ı1 7 18458 |1- ||) 
| I N BIT el 1280022 |14+ | 1926 |1-+ 3873 11 5663 |1 1655 |1+ | 9896 |1 18:73 ll 
| hl | 1835 |1 | 0042 1 19-89 |ı |. 39-2 ae 5715 |1-+ 11:10: :|1 9615 11-4 18:35 1 II] 
| N 7305 |1 + 00-93 |1 20:34: 11 40:00 1 5753 I|1- 77:65 11-4 9652 |1 19:08 | "N 
| 17953 |1-+ | 0143 |ı 2057 |ı 40:60 1. 5825 11 + | 7786 1 9677 |1 1) ar ll) 
| | 80:13 .|1 Ute 20:75 |1-4- 40:78 11 5840 |1-+ 783 1 pri 9600. 11-- 2000 |1 ı]l) - 10 
INN ae 2! 21:20 12 41.25 |ı 58:95 |2 7895 |ı+ | 978 |ı 20.23 |1 ll 
IN || Sin, 02:65 |2 2148 |1 41:48 \1-, 59:36 |1 79:70. |1 9770 |1 20.46 |1 | 
IN; I 81:52. 1 03:02 1 29:08: |1 4220 |1 59:85 12 80:00 |1 9812 |1-+ 2077 |1 ı 
I) | | a 03:90 |1 2227 |1. 42:30 |1 6053 |1 80:28 |1 98-80. |1 21.15 |1 I 
\ıl nl 0410 |1 22:63 |1 42:60 |1 60:86 |1 80:50 |1 99655 11H | 2176 |1 ‚| 
ll | 
I |) 
| | 
| 







































































































































































































































































































































































ana 
li ‚ııl]] ii 
| Funken U 264 265 | U Funken ||) | 
| ee  __..._._ _ 00.0 5 — | 
) | | 2922.10 |1 294195 |2 296476 |1 2990.65 | 1-4 3013-49 |1 308653 |1-+ [3062-62 |1 308560 |1- be 
| 293.1 4213. 1 65:17..1 91:10 EL 13:60: 1 367 I1- 62.97 |1 8613 11 Ik 
| 4290 |1 655 |11-+ 918 |1--br 18:.936°1 3738 |1-+ 6325 11-4 86:90 |1 II 
22:90 |1 43:25:11 098 92:85 |1 1435 022 "37.063 1 6362 |1 8723 1 || 
2320 1 4350 |1 66:26 |1 93:46 |1 15:03 |1 38:01 |2 63:98 |1 8780 |1 II) 
»852 || 43:93 12 66:77 ı1 98:80 |1 15:78: 1 38:58 1-1 6430 |1 8805 |1 II] 
24:62 |1 44:22 |1 68:02 |1 94:57 |ı 1616 |1 393 14 | 6470 |ı 8868 1-4 ||] 
252521 44-62 |1 6845 |1- 9500 |1d 1650 1 40:00 |1 65:02 |1 8910 |1 ji) 
25:61 1 Aa 68-68 |1 95:6. 1% 17:05 [1 406 |1-+br| 654 |1--brl 89:98 I1- | 
26:00 |1 4592 |1 6935 |1 + 959 11-4 7750 413 |1-+br| 658 /1--brl 9045 |1- | 
2618 |1 A6as e 696. 12 9622 EL Bee 420 |1-+br]l 6643 |ı 90.0: ||) 
|) 26.42: |1 A6:8 1 6985 |1-- 96:50 ı1 1868 |1 4285 |1-+ 67:00 |1 914 |1--br I 
26:64 |1 4752 |1 70:56 |1 96:90 11-1 1895 |1 433 |1--brl 67:37 |ı 917 \1l--br ||| 
| 2730 |1 Asa |. 70:90 |1 rel 1940 |1 AA 6285. [1 9315 |2 || 
| omA5. 1 48:56 |1 1 02 97.48 |1-+ 199 .-|1-+-br] 4426 |2 68:74 |1 93:51 |1 || 
I) DT 1 49:03 |1 ner rer(u ale = 2035 |1 Au 69:3. |T-prl 93:97 7 || 
|| 9816 1 4964 11-4 123. |1.Lpr 9802207 1.1 20:01 1 4555 |1 696° IT -brl 9457 1 || 
‚| 2861 1 50:04 |1 7125 1 98-50 |1- >1.09 1 466 |1 70:40 |1 94:92 |1 |) 
II 29:16 |ı 50:37 |1 7320 1 9915 |1 21:30 |1 46:96 |1 70:80 |1 9515 |1 | 
IN) 29:70 |1 50:62 |1 7340 |1 9928 |1 21:68 |1 47:66 |1 del] 9583 |1 ||| 
|) 2985 |1 50.98 |1 742 |1-+-br]3000:26 |1 2231 12 4798 1 716 1 bil one 1 || 
)l) 30:47 |1 51-16 [1 1750 |1 pr 20090 11-1 22:58 |ı 48-45 |1 7687 1 95:97 11 | 
ii) 30:68 |1 5.45 1 7525 |1 LTE 2294 |1 48:75 |1 1347 | 96:70 |1 || 
ii 30:87 |1 51:67 |1 1913 1 02:15 |1 23a 49:05 |1-+ 1298 9 97:00 |1 | 
ll 3145 |1 52:00 |1 75.97 |1 02:50 |1 239 1 499 |i-+brl 733 |1-+brl 9815 |1 |) 
I) 31:60 |1 52-46 |1 7646 |1-+ 02:80 |1 24:57 ..|2 50:30 |1 73:60 11 ga 1 |] 
Il 31-90 |1 52:85:11 Tea 1 0317 |1 2516 |1 5061 |1d 73:93 |1 98.88 |1 | 
N 223 | 53:0 |1. 7795. 1.1 0343 2625 |1 51.20 27 aa 1 a ae IN 
I) 32-65 |1 53845 II 7830 |1 04 26:55, 11 5143 |1 A020 1 994 1 ||) 
N) 3303 1 53:9. 1 =.brl 79:31 1 0430 |1 2677.11 52:00 |ı 7515 1 99 11-4 ‚) 
lin 3335 |1 54-46 |1 80:46 |1 0470 |1 2699 1 52:56 |1 7560 |1 310993 1 IN) 
ll 33:05 |1 54:92 12 80.80. 1 029 15 DT 52:96 |ı 15:93 |1 00:97 |1-+ | 
Hi) 3386 |1 55-20 |1 8118 |1 05-23 |1 28:33 1 5342 |1 762: | 1--bri 01:05 1-4 | 
ll 35 1 bri 5575 11 a 05:65 |1 2848 |1 545 |1+brl 767 |i-+br| 0185 Jı- Il 
|| 350 |1-bri 5615 |2 8195 11 06:2 |E-lpr >87, 1 5486 |1 Res 1" 0255 |1 | 
Il 35:60. | 1 56:46 |ı 8240 111 0695 |ı 2923 11 5518 |ı BE 02:70. 1 |) 
Hl 36.46 |1 56-85 11 82:89 |1 08:02 |1 2952 |1 5571 |ı 1.95. 11° 0310 |1 I 
Bi! 3685 |1-Me?! 573 I1-+ 83-60 |1 08:29 |1 3045 11 55-99 |1 1855 1 03:87 |1 ||| 
lH 3700 |1-+ 5785 I1-+ 83:85 |1 09-00 |1 3092.11 56:83 |ı 79:05. 17 04:27. 2 | 
| 3723 1 5825 11-4 8419 |1 0951 |1 3:6 | 5755 1940 [1 048 |1--br | 
|| 3740. 1 59:20 11 84:74 |1 09-80 |1 32:09 11 58-05 |2r 80:10 11 0520 |ı || 
bil) 381 |1--bri 5996 1 85-24 |1 10:49 |1 3252.21 Da 80:83 |1 05:50 |ı N 
ei) 3360. 11 60.388 11 85:90 |1 10:87 |1 33270 BI 8118 |1 05:78 1 I 
| 38:95 [1 61:02 |1 86:55 | 1 11:30 |1 33:52 1 59:68 |1 82:14 |1 06:29 |1 Il 
[IH 39:50 ı1 61.28 |1 87:93 |1 11:66 |1 33:86 |ı 60:15 |ı 827.1 Chi 0640 | 
il 40:02 |1 62:87 |1 88-05 I1-H 12:04 |1 3415 |1 60:80 |1 832 11 -hbrl 069 1 pr || 
dl 40:39 |2 63:30 1 8951 |1 1299 3450 |1 6150 11. 8375. 1 1 re | 
| 40:80 |1 63:70 |1 89-85 |1 12:83: 11 35:60 |1 Ga 84:37 |1 07.65 11 |j 
ll 41.35 11 1 6435 |1 901 |1-brl 1308 1 3605 |1 6223 1d 88 bi 0a ||| 
Bl ||| 
‚ll | 
ll | 
|| | | | 
| INN 
Bi 

























































































































































































INN 
''l)l 
II | 
Funken | U .266 : 267 U | Funken | I 
3108:07 |1-- | 318172 |1-- [315455 |1d [5817779 |1 3203.55  |1.: [3229-65 -|3 3254.44 |1 327345 |1+ | 
0879 |1-| 32:32 17 | 5540 ıl 7903 \1 0445 |1. 312 |1-Hbi| 55:00 1 1412 1 I) 
094, dt:|. 3270 5855 |1 donls 0479 |1 323, 55:20 |1 7440 |1 )) 
099 |1--|. 3350 |1-- 55:98 |1 7950 |1 0525 |1 32:33 |2 55:50 |1 7470 |ı N! 
108 17 |. 393091 5622 [2 1998 |1 059 .|1-+ 3283 |1+ 56:18 |1 756 |1--br ||) 
10:65 1 3399 1 5670 1 8033 1 06°18 1 33-53 |] 56:60 1|1 71632 1 ) N 
1096.11 54:9 1-br| 5757 ıl 8048 |1-- 0637 |1 34-1411 56-88 |1 7680 |1 ll) 
1152 | 35:92 |1 57:97 1 8075 |1-- | 074  |1-Fbrl: 3470 |1-- 57:40. |ı1 27 Ill) 
1176 [1 36:30. [1 -- 983, |Ler 2] 812, br 0827 |1+ | 3520 Jı+ | 5750 |ı 777 |2-+br | 
1255 |i-| 3701 |1 aa oe 087 |1-+br| 3544 |1 57:95 ‚1 786 |1-+br | 
1250 [1-2 3785 [4 59:06 |1 82:72 1 0932 |1 or ae 58:23 |1 1925 1 '|lj 
1516 |1 334. (em 9941: 1 8300  |1 0938 1 -E 36:93 |ı 5855 |ı 79:38 |1 ll) 
1375 |1 #380 lan 59:94 1 83:63 1 1010 |1 324 .|1-brl 59:08 |1.-- 79:75. [1 | 
14:42 11721: 38:99. 60:06 11 El 108. |1-tbrl 3810 11-1 5965 |1-+ 8020 !|ı Il) 
279,1 3929 |1 604 | 82:60. 1, bris 11.20, 38:62 |1 59:99 11 80:53 |1 ll 
15:12 7.11 3969 |2 60:90: 1.1 849 1—br 1145 |1- 39-65 |1 6070 |ı 8080 |1 |) 
1602 |2 41:15: [1 6166 I1 85353 Lt. | 13:00. |1 39-80 |1 61:05 |ı 80:95 |1 | |) 
16:53 |1 42:03 |1 6195 |1 8585 |1 ee 40:30 °|1 61:15 «1 8126 |1 Il) 
16:85 [1 42:46 |1 624 lombı 8685 1 13:25. |1 40:55 |1 62:27 -|1 8170 |1 ‚Il 
Ida 4274 |1 62:95 |1 8765 |1- 13:82 1 41:00 |1 61:89 |1 8183 |1 N) 
15 1 4345 |1-- | 6810 |1 88:50 |1+ 1580 |1 41-30 |1 62:80 |1 823 Ki. | - 
1813 1 44:84 |1 63:90 |1 8917 |1 1405 |1 44:77 11 63:00 |1 82:68 |1 0 
1888 |1+| 4509 [1 6429 |1 89-65 |1 Mae 42:17 .|1 68:28 .|ı 328 1 Mi 
192132 112.13 Ana 65:20 |1 906 11-4 1487 |1 42-90 |1d 63:67 |1 8330 11 | N) WR 
194919 45:67 |1 654 | 90:86 |1 1496 |1 43:85 |1 63:93 ;|1 83:92 le... |) ) | 
I ler 102, 82 65:62 |1 91:02 |1 1529 |1 44-39 |2 6455 |1-+ 84417 1 1 
2025 1.71, .4643 1 66:64 |1 91:90 |1 16413 3 44-69 |1 6483 11 8453 |1 N 
A 6722 |2 92:30 |1 16:75. |1 44-98 |1 65:99 12 84.80 |ı | 
20:97 |1 47:19 |2 679° 1 -Ebrl 9282 11 1718: |1 45-95 |1-+ 66:07 |1 8520 \1 | 
21-15 :|1 4793 |1 68.33 11-4 98:36 |1 1789. |1 46-33 |2 66.35 |ı 85-44 |2 Il 
2149 |1 48:28 |1 6855 |1-- 9345. 11. | 18:29 |1 46-55 |1 66:68 |1 85:76 |1 Ni 
21:97 1-1 |1.:48:40 1 692 „|dpr 021. de 1850 |2 47-43 |1 BRETT 86:09 |1 III] 
2245 |1—+ 4873 |1 702 1-+br]| 950 1—bri 1936 |1 275. 6740 |1 86-42 |1 | 
228 1-2 A885.) 1 70:48 |1 957 |1--br 199 [18 47:96 |1 67:80 |1 86:63 \1 N) 
23:70 1 49:10. len 70:69 |1 962 |1-+-br »155 1. A317. 1 6793 |ı 868 111 N) 
23:82 1 4934 |2 70:96 |1 96:90 |1 22-16. 11 48-52 |1 68:35 |1 87.63 |2 | 
24:28 |1 49:76 |1 71:22 [1 9830. 1: | 2246 1 49-12. |1 68 88:06 |1 | 
24:53 -|1 50:10. 1. 4 71153 11 98.45 |1-- | 22:65 |1 49:37 1 6895 11 88:38 |2 il) 
25:03 |2 50:50 |1 71.95 |1 990 |1-4d] 232 :|1-Chrl A900 1 6920 |1 88:75 \1 |) 
26:28. .12 50-62 |1 DA 99:38 11. | 23:65... |1 : 50.07 1 69:65 |ı 89:50 |1 |) 
26:78 11 50:90 |1 728 -|1--brl 99,75 11 2388 [1 50:50 |1 6995 [1 89.60 1 | 
27:35 1 512.  |i-tbri 73:82 [1 3200.30 |2 24-45. |2 51-00 [1 70-32 |2 90:27 |1 I]! 
25 Bee TAAD ;\1 00:80. 11° 259: 14 -- | Deo 1 70:73 .11 90:63 11 ll IM 
28:20. 1.1 |,..5245 1 7496 |1 014 :|1-Hbr] 2633 |2 523, 0 13 ich So ll 
28:88 11-1 „52:57 1 7550 |1 01:75 |1 26:97 11 5250, 11 25 91:23 1 IN] 
29:86. |92 ,.1 5356 |2 76:34 |2 02:65 .\ 1 Des) 52-80 |1 233 1% 91:51 13 
30:67 :2-1- || 53:62 1 76:78 |1 0295 [1-4 27°6 |te-br| 5295 8 72:79. \.-d} 0051 1 
3142, 1... | 5430 1. 17-48: |2 03381 280.1 bel 5350 1 13:25 |1-+ 9315 |1 





































































































































































































































































































































































































lin. 
| IN) | 
| | | IN) N 
| | I | BR % U | Funken ı ı | 
| I | Funken | | n 268 N ll) 8 
N) m ) 
"IHN | | ae | a 1d 10705 |1 3423.16 |2 |] 
'lı m; uhren Bo Sr er |) 
Hl 9413 |1 2" 22. | e 38 |1 08.03 |1 24:25 |1 IE 
| | | | 000 = en au ei 5 I nn an 1) 0er 214 | 
Bi x 81 |1 7060 |1 90:45 |2 0874 |1 2 "I - 
N : 1 7083 |1 90:98 1 08°96 I) 
Ill 9569 |1 14:22 1 3440 |1 53:20 0911 1 5501 III © 
Et Er i 60 11 5340 ıl 11:06  |1 9119271 Ss ‚ll 
il a a es 1 09:36 |1 2548 11-4 | 
| 96-42 |1 1523 |1 34:99 [1 De ı a N ; Sn ehr} 0952 1 25:66 11 || 
1 96:67 |1 161 146 554 [1b 2 ls ect Eh 0935 1 95-97 1 || 
ll . es 15204 1 7274 |1--4| 912 |1 09:96 |1 2652 |2 | 
ll ol | Ä . 93:33 |ı 10:31 |1 26:72 |1 ‚ 
HN 9772 |1 en. 36:42 |1 55:24 (1 So | 10:55 11 9720 |1 1 
| ih neo a 0 ı 600 17 331 17 | 908 |ı 10:75 |1 9758 |1 ı 
‚/HHINIE 98:61 |1 92 |2 11:25. ]1 2790 |1 || 
|) 5615 |1 7422 |1 94:92 a 
"HN 9925 |ı 1835 |1 37:93 |2 48 | 1140 |1 28:06 |1 ''l 
ll 99:86 |1 1843 |1 38:10 |1 66:30 In 1482 u le N 
Ill le rn Soli 5732 14 7505 |1 9620 |1 1226 |2 29:05 |1-- | 
‚ll 00:60 |1 | | 2 Bo 30:35 |1 Il l| 
[|| 0132 |ı 21.51 1023 ı 58:75 |1 17-08. |1 973 |1--bi| 1350 [14 | 3087 |1+ ll 
| 01:32 | | 7. 400 |2 31.23 |1 | 
ı | > ® 1-+ 17815 |1- 9775 11 1 IN) 
Hl 0147 |ı 219 |ı+ | 4047 |1 De | | gei1o |ı 1450 |1 31:65 |1 il 
hl | i 1 78:87. 11:1 98:40: 1 1 | | 
A 0197 |1 22:53. 1 AT 2 8973 53 |1 32:67 1 N) 
ln IDI:RE . IT il 19:0 j -1- 95 15 1 155: sie I || 
ll 0243 |1 5 41:83 |2 N m 1 332 |1-tbr li 
Bi || .n fe 6050 11 79-52 11 9940 |1 15 N] 
BE 02:67 1 23:13 ]: 42°5 : 04 1 33°6 1 —- br Il) 
Bl) 3 SE . T 79-80 1 99.64 1 16°0 hl) 
| 03:02 |ı 2325 |1 283 |2 en $ 28 |1 3381 ı 
ıl | | 0817 |1 2350.11. | A481. ıL.1 eur Do ah nn 3442 |2 |) 
Il) 0846 |1 al 1. |, 4960 | u ea a a 1) 
Hl) Ä st 80:83 12 00° IN 
Hl 073 11 2536.11 442 |1-+bri 61 | 045 |1 17:00 1 34:92 |1 il) 
UM oE PT 4445 |1- 6215 |1-+ 81-00 |1 0 | en | 
ıl | 0485 |1-- 2 6287 |1- 82-11 |2 00:66 !1 17.9071 35 "ll 
11 il i 053 il —- br 2632 1 4500 x 17-62 1 3565 > ll) 
1 Wil | R 3 ° . 1 89245 i 00 90 1 | I | 
|| | 06:06 |3 2652 1 45:67 |1 63:40 154 1830 |ı 3620 |1 | 
BI |) 9 s . } IN || 
10 9688 |1 46:00 |1 63:60 |1 8280 |1 011 os .19 I) 
ll 06:39 1 > | 6405 14 89-55 |1 01:37 |1 18:55 |1-+ | 3698 || 
11 IE 0670 1 2720 1 46 13 1 9 2 Ss 18:73 ii — 3718 1 If)! I 
ll Ä 291 46:35 |1 6478 |1-- 83:94 |1 Das 1 | ‚| 
Sl Ve 3 f 02:60 \1d 192.1 | a3 ou ll 
Ill 0772 |2 27:66 |1 46:56 |1 63. 2 ee. ne 55 |1 38:08 |1 I 
|| ie ne a | a + | De it | ine |ı | 
mn) . ° n Q IN 
| | | NE a 99: 72 11 6670 |1 u ee 0372 |1 20:02 |1 38:84 |1 | 
|) | 08:60 |1 2915 |1 EL 2022 11 3925.21 I) 
H \ 14 ® INAh 
I)! | 00.4 66:99 |1 8550 |ı 04:02 |1 il) 
Bi 0908 |1 29-47 |1 48-0 le El 0440 1 20:67 |1-+d| 3958 |1 1) 
el 09:37 11 2965 |1 4845 |1-- 6750 SI | 9117 4 40:07 |1 N 
lH 85 68 |1 86:26 |2 05.08 ı1 21 I) 
ll 0945 |1 3008 |2d A 3 67-68 2 ed 100 A I. 
Be |) SZ rn F Ä br 0573 1 21:52 1 I 
ll) 1065 11 30:65 |1 49:56 |2 68:02 |1 0 83 |2 4074 |1 N 
| Bu it a nut ee ee ae, I) 
HN 11:55 1 912 1 Be. | 22:63 165 ı1 "| 
| | |) 1187 12 a2 3145. 1.51. 75080 |1d 69:00 |1 | 8865 [1-4 06:76 |1 22:63 |1 4 er N) 
| | 
el | 
| | \ ‚|| 
Bi 
| Ki] IN 
Bi 
\ 
| 







































































































































































Funken Ü 

344195 |1 8459°5 1-4 | 347847 |1 350027 ı1 
42:45 1 59:88 |1 79:40 +13 0055 I1 
4255 |1 6010 |1 7999 1. 00:65 I1 
42:80 |1 6055 I1 8049 12. 0115 |1-+d 
43:10 1 6064 |1 813 \1-brl 0147 |1 
43:66 |1 6100 |1 819 .[1L--bil : 01.9 :|1-Lbr 
A397 61:19. 8240 |1 0248 |1-+ 
4453 |1 6165 |1-4- 82:67 12 02:79 |1 
4485 |1 62417: 14 83:30 .|1 0316 .|1-+ 
44-90 |1 6240 |1 8373 |1-+ 0350 I|1—+ 
aaa 62.87. 11:4 8398 |1 03:97 11-4 
4545 |1- 6350 |1 84.48 |1 0417 |1-4+ 
4583 |1 6382 12 Sal. 04:62 11 
46:00 |1 6444.11 8510 |1 0485 |1 
4623 |1 6482 |1 8545 1 0520 |1 
4647 |1 6512 |1 8616. |1 0528 |1 
4673 11 65:6 di 8647.11 05:65 |1-- 
4688 |1 6605 |1-+ 8707 |1-+ 0650 |1 
ATAT IE 6650 |1 8735 |1-+ 0675 |1 
4795 11-4 6680 |i 8775 11-4 0695 |1 
4836 |1 673 |1-Hbr| 8835 |1 + 0722 |1 
4857 |1 br85 89:00 |1 OTAT EL. 
4894 |1 68.26. |1-+ 8953 |1 0.9 1er 
4940 |1 6870 |1- 8975 |2 0849 1-1 
50.15 IE 6928 I1 90.43 |2 09:01 |1 
51:41 \|2 6938 |1 90:77 11 0925 |1 
5 69:7 «| -brl. 99-97. 11 0952 |1 
521 |1-+br] 6996 |1 9155 |1 0985 12 
a le 7047. |1 920  |1-+brl 1035 1 
59:63 El 708. det 924 |1-brl 1065 |1-4d 

52:92 le 7126 |1 92:97: \1 11:03: .|1 
Dale 71:90:11 93-52..12 11:20: 1 
302 7225 ıl 93:87. |1 1165 1 
53:98 |1 72:67 |1 94-419 |1 11:80 |1 
5426 |1 12:73 .11 95:04 |2 12:06 |1 
5440 |1-+ 7300 |1 9587 |1 1240 |1 
5480 |1-+ 7319 |1 9613 |1 12:64 |1 
55:00 I1 7350 [IE 9657 11 12:86. | 
5557 ad 7390 |1-+ 967  KisF 1325 |1 
55-91 |1 7435 |1 97:05. |1 1356 |1 
56xL: 71475. |2 97-45 |1 1385 |1-4 
5650 |1 7518 1 9781 |1 1465 1-4 
56-74 |1 7588 |1 98-37 |1 1483.11 
5724 |2 7608 |1 98-57 |1 1510  |1 
5789 |2 7630 I1 9878 11 15-43 |1 
58-37 11 7665 |1 98-90 |1 1556 I1 
5885 11 717.26. 11 9925 |1 1665 |1 
591 I1-bri 7768 11 99:52. |1 17:03 1 
5693 at 7801 1 99-98. |1 1723.& 1 








Ü Funken 
351762 |1 355723 |1 355552 |1 357255 |1 

1784 |1 37:60 |1 5570 |1 7275 |1-+ 
18:69 :|1: 3800 |1 56:05  |1 13:10 IE: , 
18:92 2 3835 1. 5643 |1 7340 |1 
19:16 |1 3857 |1 5675 |1 1425 |1 
1955 114 3881 |1 Da 74:55 >| 
1991 |1 3910 \1 5749 |1 7498 2 1 
20:15 2 3940 |1 rer! 7564 |1 
20:98 |2 39:60 |1 5800 |1 19970 1 
21:67 |1 39.81. 1 He 1641: 0 
22:22 11 40:64 |2 Seren 16:78:11 
22:12 127; 40:82 |1 5921 |1 77:05 1 

22:9 1-brl 4115 |1 6010 |1 77:26. |B 
23:52 1. 4145 |1 605: |14-| 781 1-H-br 
IST 2 42:06 |1 6065 |1+-| 7853 |1 
24:62 |1 42°5 1- 61:94: 11 7897 11-4 
2493 |1 42°9 1 61:62 |1 79:12 21 
2535 |1 43:35 :|1 6195 |2 7956 |1 
Hl 4358 |1 62235 |1+| 7996 |1 
2598 |I1 4390 |1 6323 |1 8030 |1-+ 
2625. |1 44:11 Hd 6350 |1 80.45 |1- 
2674 |1 44-40. |1 63:60 |1 8141 |1 
2700 |1 4486 |1 63:85 |1 82:02 |2 
ITS 4586 |2 641 1+| 8223 |2 
2820 |1d 4631 |1 6440 |1 83:00 |1 
2850 |1 4655 |2 6478 |1 Sa 
28:87 |2 46'90 |2 65:07 |1 83-6 ber 
2926 |1 A736 12 6520 |1+-| 8213 |1 
2935 |1 4770 |1 65:56 |1Fe?l 8505 |3 
2975 |1 4796 -|1 65.93 |2 8533 |1 
2995 |1- AsA |, pr) 66:55 1 8554 |1 
30:30 |1 489 |I1-+ 66:78 |2 86:02 | L-E 
311 1-4 4936 |1 67:18 = 11 86°5 1--br 
3129 |2 49:88 |1-+ 6765 |1 872 1--br 
3185 I1 50.438 I1 Seo 8770 |1 

32:3 121 50:68. |1 6819 |1 8805 |1- 
3280 |1 50:77 211% 6845 |I1 885 . |L-Lbr 
33:97. 1 51:022.12 6883 |1 89:3 1.-+-br 
3318.11 51:24. 1 68.97 |1 89-9 1-+-br 
3375,12 5149 |1 6925 |2 90:1 1--br 
34923 [1 51.95 |1-4 6972 |1 90-48 |1 
3450 |1 52:36 |2 6985 |1 9071 |1 

351 l2-prl 52:84. |% 70:05 ı1 914 le 
353 1-+br| 581 ie pr) 70541 21 91:74 |1 

35-8 1--bri 5362 )1 4 7080 I1 92:03 |1 

36°0 1-—-br] 5400 |1- 719.211 92:50 |1 
3625 |1- BASE TLAD ET 92-92 |1d? 
3652 |I1 5470 |1-+ 7185 |1 9340 |ı 
3695 |1 55.00 |1-- 1DONET 93:68 |1 
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1100 
11:10 


124 

13'82 
1395 
1440 
1460 
14'393 
15'115 
1563 
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Exner u. Haschek, Die Spektren der Elemente. Bd. III. 



























































































































































































































































Funken 


375284 
5302 
53'22 
53T 
53°85 
54:12 
54°46 
55°2 
557 
56'82 
5709 
582 
5938 
60:00 
60°5 
6102 
61'235 
6174 
6211 
62:27 
62:39 
63:13 
63'435 
64:00 
6430 
64:71 
6495 
6947 
66:00 
66°6 
67:05 
. 6733 
6762 
68:02 
‚68:22 
68:57 
68:67 
6895 
6968 
7030 
7060 
1155 
12:50 
12:97 
13°57 
1372 
1382 
14:22 
1457 


377502 
1542 
1569 
7574 
76:15 
1663 
1687 
7717 
7750 
7761 
7783 
18°15 
785 
1875 
19-18 
193 
80'444 
8090 
8123 
81'353 
81'60 
821 
82°5 
8299 
8380 
84 02 
8490 
8530 
855 
8630 
8674 
86:99 
8740 
8815 
8337 
8377 
8902 
8936 
8976 
9003 
90°36 
90:50 

90.94 
9125 


I3L50 :° 


92:03 
9250 
92:69 
9324 


379345 
93-74 
94:15 
94:50 
95:29 
95:76 
96:20 
96:38 
96-62 
96:70 
96:98 
97-2 
97:70 
97:93 
98-40 
98:99 
99-36 
99-75 

3800-30 
00-48 
00°9 
01-35 
0145 
01:90 
02-10 
02:43 
03:00 
03:25 
03-50 
041 
04:52 
05-00 
05:20 
05:83 
05°99 

06-40 
06°5 
07-4 
07:75 
08:35 
09-12 
09:36 
09:73 
10:33 
11:05 
11:20 
11:67 
11-81 
12-16 


381242 


1272 
1286 
13°40 
1394 
14'25 
14'96 
15°30 
15'50 
16°22 
1675 
17:30 
1780 
18°28 
18°62 
18:86 
19.19 
19:46 
21:15 
21'38 
22:14 
2256 
23271 
2310 
23'26 
23°62 
241 
24:85 
25:29 
25.61 
2665 
27.02 
27:56 
21.93 
28:22 
2892 
2920 
29-50 
29:95 
30:36 
3077 
31:60 
32:07 
32-75 
33°16 
33:90 
34:72 
34.94 
3525 


Prem eANDDHHmMmH 


SQ, 


SDR ro ARFRBRHAHrRHHANBNSeH AR Ar reHrR Em 


en 


14+-(Fe)| 3877-1 
1 


RKHHDHMHHHHHHHH Hr Hgp mmHg 


ee... 


H++ HH 


7750 
7760 
18:23 
1912 
1973 
19:88 
808 

81:61 
82:05 
8252 


83197 


8320 
83°4 
84:09 
8447 
84:83 
85.12 
8583 
86°6 
8736 
8785 
8832 
8872 
89:54 
90:51. 
91'22 
91:93 
92:22 
9256 
9285 
9348 
9396 
94:26 
94:89 
9520 
9541 
95:82 
9607 
9627 
9692 
97:22 


9744 


9787 
981 

9897 
9924 
99:64 


Funken 






































































































































































































































Funken 
392140 |1 3IL:20: 1% 27,75 396218. 3 398470 |1 
SEA 1. | 4100.14: | @äs 84:90 |1 
DIS kn A222 6260 |1 8519. 1 
92:38.:.|1 | 42-45 |1 62:95.:..1 82:95.: 12 
2260 |1As?dl A271 1 63:13: 1 86:60. [1 — 
2325 1 43:00 1 6432 |1 81:05: 1 
23:0 1+| 4368 |l 64:85:11 8719. 1 
23°8 1- | ARNSR RM 69.419::.1 81:80. 1. 
DAL 5] 12:24:32 12 6545 |1 85:18. .11 
24:45 |1 |: 44:77:11 6600 |1 8850 [1 
DA:61. 1 450.1 6610 |1 88:78: 1 
250 1-+- 45:45:14 66°5 1—+ 8902244 
2517 |1+| 458 |1 — 66:73. 12 8947 |1I-+ 
2545 |14+-1| 4640 |1 6725 1—- 90:10:34 
257 1-| 4688 |1 676 1-+ 9024 |1 
2645 1141 470 |1l I. 678 1-+ 9061 |1 
2690 1 |: 48:13: |1 6816 |1 9175 |1l-+ 
2.0 8 | 4854 |1 6925 |1 919 1—+ 
21:92 =. 4 4920 |1 69:53... | 9235 |1-- 
2820 [4 49-44 |1 1090221 92:10 22 
28:45. .[1 49°69. ı1 7060 ı1 932 1—+ 
2860 ıl 8027 |d 10:79. 21 940 1-4 
28:95 41 5090 |1 1153 1—+ 9442 |1 
2922 1 5175 |1+ 11:98. 31] 9910. .|2 
29:38 |1 52:08 |1- 72:51 |1 9567 |ı 
29:90... [1 5245.11 7340 ı|1 961 1—-br 
30221 1.5267 |1I-+ 14.19. 221 9690 |1 Ä 
3058 |1 222583: 323.1 1450 |1-+ 9:20:11 
310 1-1 5375 |1 7470 1-4 97:49:..11 
31:15 .12 2:52.40 1 7513 .|1 9836 |2 
31:37 .\1-E | 54:87. |2 194 1—+ 9895 |1-+ 
31:66 11 | 555, 1 766. |1--br) 9933 1 
32:20) 219 1: 58:91.-°11: 122° 2 1: 99:70:71. 
3318. :rl | 562 1—+ 71:50: 11 1400015 |1 
33:92 1 | 5645 |14 754 1-bri 0047 |1 
349 1+| 5672 |1 18:95: 1 00°87 II 
3552 |2 |: 57:08... 922,1 0108 |1 
5618 |1 97:90:54 13:67. 2.41 0140 |1 
36:55.:::|4d  E. 57:65. 14 1992: 4 04:832-.21 
36°88 Il 2,3790 1 2080:99: 1:1: 02:14 ı|1 
3125. 211 98:3 1-bri 8106 |1 0251 |2 
3806 |1-+ | 59:5 1-bri 8171 |1 03:32:11 
3857.11 | 599 4 Ibr 81:08..|1 0358 |1 
3927. 4.2. 604. 9297. 1, | 0508 ıE 
59:56 = |1 | 6070 |1 8269 |1 0420,21: 
pkepir a! 6100 |1I 83.1 1+ | 0430 |1 
4045 |1° 6,29, | 8345 |1- 0470 |1 
4064 |1 6170 |1-+ 8403 ıl 1 0480 |1 
4080 !1 6188 |1-+ 8435 |1 0500 ı|1 





ln 


a ++ HH 7° 


E 
>: 
Fr 
> 
un 
> 





60-28 
60:38 
61-10 
61-51 
61-90 
62-72 
63-26 
63-78 
64-32 
66-0 
662 
66-4 
66-65 
66-97 
67:33 
67-90 
68-75 
69-15 
69-23 
69-90 


n— 


HHrHmHkbenmBmHernmmm np u 
+4 H 





| 4070-20 


10°6 
709 
7130 
71:63 
12:20 
73:00 
133 
1380 
1393 
14.68 
1583 
76°3 
16'86 
7135 
18'535 
7900 
79-51 
80:05 
80:79 
8145 
82:20 
82:80 
8315 
.83°85 
84-31 
8469 
851 
86°28 
86'639 
36'83 
86°92 
8751 
STET 
8840 
8898 
90°28 
91'66 
92:05 
9247 
92:97 
9343 
9380 
942 
94-75 
95:03 
958 





+ + 


‚HuebmHrkmHmHmbemaHm Hp pp 


+ Oo +44 


oo” 
I = 




















































































































































































































































































































li ins, 
ll Een u 273 u Funken I ı 
il "ll | 
ll 4096.83 \1 412145 |1-+ J4a1are2 |1 417563 |1 ii 41998 |1-- [42214 |1+ [424733 |1 426822 |1 lg 
HH) 9693 |1 2239 |1-+ 48:33 |1- Toast sd 43 4200:30 |2 2199, 1 4757 |1 68:67 |1 1. 
| | ı) 9723 1 22:58 1 + 4876 1 16°75 ! — 1 | 0115 1: 22:32 }: 4813 1 69-05 2 | | ya 

ll 9755 1-4 233. 1 13972 ee 01:30 |1 a 488 |1-bri 6984 |4 I) I 

li 979 1—- 235 l-+ 4938 |1—+ 12:96... =0L:59-2[1 22:90 |1 493 1-brl 7050 |ıd nl) 

ll) 98:20 |1 23:83 |1 4957 |1- 78:00 |1 01:80 11-1 2513 \1 4973 |1 7oss |1 NN) © 
li 98-30: |1 2419 |1 50:25 1-4 78-69 |ı 0245 |1- 2350 |1-+ 502: | 71712 11 | 

ill) 992 |1--brl 2492 |3 50:61 |2 7920 12 02:60 I1-+ 238 1-7 9042, |, | 2140 28° | 

N | 9945 |1-- 952 ae 51:00 |1 80:3 re 02°9 1-+ 245 1i—brl 511 1-brl 7203 |1-+ | N) 

Ri 410010 |1 266 |1--bıl 5148 |1 80535 |1-+ 08:27 |1 2555 124 51:60 |1-+ 7252 |1 |) 

ll 0067 |1+ 97:05 1 51.83 |1 so-90 |1 A5L 12 IT 51:90 I 73:16 1-1 | 

lg 015 |1-+ 27:65 |1d 53:57 .|2 81:75. 11 0463 |1 26:25 1 5230 114 13:64 1 ll) 

Il 0210 |1 2813: 11 5416 |2 8288 |1 | 052 27.50.12 52:65 |2 74-20 |3 I 
ll 0241 |1 28:52 |2 55-58 |3 83:15 |1 0614 |1 2857 |1 58:9 -H 13 he 1) 
(Hill! | 02:98 |1 29:18 |1 5681 |2 8347 |1 0654 |1d 28-95 |2 "54:10. |1 7546 |1 I 
ll 0329 |1 29:65 1 58.48 |2 83:79 |1 i 074 1 Ep 2945.11 5445 |1-- 1594 |1 | 
|| 08:73 |1 299 1 | 588 [14 | 8027 |1-4 | 097 [1b 299 [14 | 546 Jı+ | 762 |1+ | 1% 
N 0 30:89 |1 59:15 |1 8467 |1-+ 10:64 |2 300 1 55:0: 2:2 [5 76:69.12 | 1 
m | 0458 |1-+ 3155 |1 59:30 ı1 8504 |1 11:05° [10 305 |1 5550 |1 7708 |1 N IM 
ll 0495 |1-+ 31:98 |1 5959 |1 8585 |1 11:52. 1 31:40 |1-+ 55:65 |1 ag ||| 14 
N | 0548: 11° | 32530 4 60:05 |1 85.97 |1 ine7 12 31:86 \2 55:95 |1 al ll IM 
Bl 059 11 33:40 |2 605 .|1--bri: 86:22 :|1 pad 32:23 |2 56:75... 78-37 |2 Di 
|) 0608 |1 3371 |2 61.14, 11 8663 |1 12:47 |2 32:58 |1 5rOle 1 1953, 1-1 || a 
| 06:52 |2 3423 1 62:00 |2 8695 |1 12:67: 1 33321 579.7 804 111 (A 
ll | rl 3503 |1 62:62 |1 8715 |1 12:94 1 33:70: .|1 58:3. 1-1 80.86 |1-- 0 
"il 08:60 |1 35:39. |1 62.88 |1 8757 1 are) si! 33:92 1 5845 |1-+ 315 |1-+ 8 
hl 08:9 11-8 35.97 |1 6322 |1 88.02 |1 1350: 4 34:95. |1 Bert 82.00 |1 8 
a) | 10.20. 1, 36:32 -|1 6344 |1 88:33: |2 139 |1+ SsarT > 1 59-10: |1 82:25..3 I 
ll | 1087... 11-8 36:68 |1 63:90 |2 890 |1-+ 1410. 12 3490 |1 59.43 |2 82:67 |3 ' ( 
N) | 21.2.1405 8 3700 |1 646 : |1 + 23210 2 1451 |1 35:60 |1 59:65 |1 835 7 | 
Ii N 118 = |1-Chri 3815 1 64:97 |1 905 |1-+bı 1461 |1 3620 3 6 83:65 |1- |! 
|) | 12-70 11 3884 11 6535 |1-- 9176 |1 15:20 1 36°62 1 61.29.41 + 8415 |I- || 
| | | 1295 |1 3934 |2 6587 |2 92-15 |1 1542 1 29a 1. 673 84-73 |1 || 
ll 132% 1 A053, 68 |1-+ | 9235 |1-+ 15:69 |1 383. 1 -bri : 6240.14 85.03 |1 ||) 
| | | 13:77: 1 4080 |1- 6725 11-4 9515 |1-+ 167.1 39333 31.1 62755 [1 8520 ıl il 
hl 1510 |1 4145 13 6787 |1+ | 9360 1+ 1647 1 399 |1-+ 6312 |1 8545 [1 ||| 
| N | 1148 42:09 |1 68°3 1-+br]| 939 |1-+ 1675. 2:4 4035 I1- 6338 |1 8563 I1 I 
ll) 14491 42:32 |1 6925 |1 9415 |1-+ 170 |1+ 40:80 |2 63:66 |1 85-96 |1 | 
il 1482 |1 42:42 |1 697 1-4 | 9455 1 13 14 | als ja 63:97 [1 865 11-4 
hl 15410 1 42:59 |1 a0 9522 |L-+ 1:65. 11 42:52 |1 64-05 |1 87-10 13 
ll | 16:30: 13 4319 |1 7060 |1-4 954 14 1795 |1 4270,21 64-49 |1 88:05 13 
| | || | I: | 

| 166 117 43-76 |1 71:00 1 957 1-4 re 4325 |1 6495 |1 88-56 |1 
hl 710.21 4415 |1-4+ 7180 |3 960 I1-4 1855 1-4 4353 |1 6545 |1 89:05 |2 & 

| IN) | ie 11 44:92 |1 7240 \1 96:70 |1 195 ı1+ 44-53 |3 65°8 1-+ 89:72. 1 ie 

Bi 1859 |2 4558 |2 12:8 [1-1 969 |1-+ 19:70. 1 45:10 |1 6653 |1-+ 90:05 |2 

) vi 191 [1-4 4645 |1 713:19..)2 9735 |1-+ 1989 |1 45:60. 1 665 210812 

ill 1990 1-+ 46:83 |1 73:90. |1 97:69 |2d?° 2020 |1 45:96 1 6750 |2 91-81 |1 
Bl le 47-20 |1 7401 |1 98-39 |ı 20:30 |1 4618 |1 6776 11 9987.11 





































































































94:85 
9532 
9547 
95:93 
9649 
96°77 
97:31 
9778 
982 

98°6 

99:05 
9926 
99:61 


4300°08 
0026 


00:53 
00:95 
01°05 
01:60 
0170 
019 


0230 


02:51 
02°60 
03:00 
05:43 
0353 
0425 
04:67 
049 
05°4 
061 
06°48 
0671 
06:99 
07:06 
07:50 
08:13 
08°8 
0940 
0995 
10:62 
11:3 
11:65 
11'95 
12:51 


HH DHrHHAHHHrHHHHHmHmemdHHHmHHmkHHekmmmmN 


HHkrkkfAyrremem nn 


4 


+ HH 


44+ 4 


o” 
emst 


= 


=: 


4 ++ 


154 
19:7, 


.16°08 


16°20 
1670 
11527 
1746 
1778 
82 

18°5 

1922 
1967 
19:97 
206 


212 


2151 
222 
2255 
2392 
24:79 
24-90 
25'32 
26:06 
27:18 
28:0 
2835 
2892 
2940 
237 
3020 
30°9 
31'65 
32:05 
3247 
33:15 
3371 
54'66 
35:13 
3544 
35'92 
36°60 
36:95 
37:61 
381 
38°48 
3880 


++ 444 + 


++ ++ 


u 
ae) 


.. 
= 
ee 


+ 
So 


+ +++ 


pi 
2 
HODMHHAHH HH HHHHmuBBNDNDHHHAHHHAHHHHHHHHHHVHHHrHHHrHHHmpHHHHmmm 


MDeumpbHNDHrHRHHHHHHprHHHmHHHNDVOHHHNHHHHHNDHHrHrRHrHHHHHmHeHmHmHHmHDDH 


ne 


| 
—r 


Ba 


ER 


i 


+ 


444 


6461 
6500 
65:18 
65°28 
6577 
61'6 
6795 
68°33 
6842 
690 
695 
6975 
10:21 
11'26 
11:99 
12:78 
72:95 
73:61 
14:22 
1579 
15:95 
1637 
77:00 
1748 
18:0 
15:50 
1875 
1941 
1929 
80.49 
8095 
°1'35 
81°60 
82:04 
82:32 
82:60 
8350 
8377 
84:82 
84:95 
8576 
8621 
86'35 
869 
8145 
8718 


FHumrpbpbmHeN DH HH HH fkfeENHNDDHHHHARHRHHH HH HmHHmHHmHHN 


ln 


-|- 


+++ 


+44 ++ + 


a) 


90°36 
90-50 
Y074 
3 

9130 
91'46 
91:69 


9204 


9240 
92:73 
9350 
94:83 
951 

95°96 
97:50 
980 

9981 


4400°65 


011 

02:06 
02:57 
0270 
03:52 
0422 
0453 
05:09 
05°47 
06°0 

06°13 


06:74 


074 
08:15 
08:75 
08:92 
091 
09:90 
103 
10:6 
11:10 
11:31 
1150 
11:65 
120 
12:5 
127 
13:07 


HMHHHHmHHHmHHrHHHmHRHsHHHHHHHheana en pp 


ıı 


a, 


ee 


at 


1497 
15°46 
16°05 
16:73 
1700 
17:61 
17:94 
18'22 
18:68 
19'3 
198 
20:57 
20.89 
222 
2278 
25:15 
2349 
23°96 
24:75 
29'3D 
26°03 
2625 
2685 
2714 
2181 
2853 
29:05 
29:79 
30:27 
31°8 
32'2 
32:60 
32:90 
3335 
33°08 
3408 
58481 
80'712 
36°5 
36°97 
37:12 
38 16 
3842 
38:61 
3890 
39:32 


HKHHHHaAmrmHmHNDVDHHHHHHHHHHiDHAH BD HH DBDHHHH DD HH HHaHHHammmr mr 


4+ ++ 


4 


444 ++ 


4120 
41:29 
4175 
42:20 
4280 
42:95 
A347 
43:60 
43°80 
4490 
45:38 
4570 
4618 
4730 
48°2 
48°5 
49:2 
4974 
50:59 
90:75 
51:18 
5172 
52:19 
5248 
53'46 
53:68 
5395 
541 
55°3 
56°08 
5644 
970 
57:33 
57:67 
58°03 
58:15 
5885 
5997 


6077 


61:13 
61'62 
62:04 
62°45 
62:59 
62:99 


63:19 


er Rerrekesnsckspspprrereervberkipbeannebn 


HHmemHpfb p$ı 


+ ++ + z HH 


+++ 


FA 
a er ENGER WE U EEE GREEN EN OREEGEErGp GER EEE EENGEEF EEE GEFGFEEUFEEFERGER 


ii] : 

Il ls 
I) 1 
ii I 

| Funken U 281 | Ü Funken | | | 

IH] | 
|) Ä | 4293:95 |1-+ [481287 4338:93 [4863-15 4387-95 |1- | 4413-33 1444022 |1-+ '' 
I 94-13 | 13:39 3916 |1d | 6408. 884 17] 140 40:54 

| 9440 1 | 1408 64:50 889 I1+| 1485 40-94 


Hr oeamHf 
or 
rs 


erion 
— an - 


_— 







































































































































































Funken 


44891 
89:29 
904 
91:02 
91:53 

“gleTt 
92:20 


92:60 


93:28 
94-09 
94-90 
95-3 
955 
95-85 
96-35 
96 83 
97-7 
98-47 
99-40 
99-87 
4500°00 
00-9 
01:65 
02:11 
02-56 
03-86 
03:97 
04:47 
04:95 
0631 
06:42 
06-85 
07:67 
07-96 
08-4 
091 
09-55 
10:08 
1053 
11:46 
11:88 
11:98 
12:37 
12-62 
13:04 
13-55 
13:89 
14-30 
14-49 


HHmempep HA VAÄAHHAHemHHNDDHHAHHHe Haha m 


4515:50 
15°8 
16'95 
1745 
1830 
18'850 
194 
19:97 
207 
2181 
231 
2343 
24:3 


17 
1 


a 

-- 
oO 
ler 


= 


25°57 
2587 
25°98 
26:20 
26:85 
27-85 
98-20 
98-74 
29:3 
29-92 
30-93 
31:50 
31-95 
327 
33:25 
33-91 
34:73 
35-32 
35-45 
36-24 
36-80 
37:0 
37:35 
38:37 
39-4 
A041 

40:70 
41:90 
49-25 
49-75 
43:21 
43-79 
44:57 
45:01 
45:16 


+ 


4H4+ + 


25:14. 


JR a Br) ou = ag SE a a a u ug u Na u TE 


-- 


=. 
ler} 


HH + 


d 

-/- » 
— 
— 
— 
= 
-- 
ni 
_— 
—- 
-H 
+ 


Sm 
an 
ar 


HHAHrAVHrAaHrHHHHHHaDVeHamV AHA AHA DHHAHHAHHHHNDHmHemmm pn 


4576°85 
TT 40 
78:5 
79:16 
79:84 
81:00 
81'30 
8195 
82:65 
8300 
83:50 
84:5 
85.04 
85:75 
865 
871 
87:45 
‚881 
..88°6 
89:50 
90:21 
90:46 
910 
91:96 
92:75 
9449 
95:30 
95:75 
3591 
96:95 
ITTI 
98:05 
95:51 
99:03 
99:73 
4600°10 
00:92 
01'35 
02:02 
03°86 
05°36 
06°4 
09:0 
10:08 
11:65 
12°47 
12:8 
14-50 
1490 


HH 


5 
ar} 


ler] 


4444 ++ + 


SHRSR 
rd 


ao 
er 


TE 


Bm DD DD u cd j,sdsychge [0 


‚HRHmMTHNDDHHOPRHDNDHRHRHAHHHHHHe Hehe HNDHHAHRHHNDHrRHHmHHHH- 


— 


HH 


-- 


44H 


+++ + 


= 


rs 


o” 
ler} 


4615:18 


15'32 
15:85 
16°7 


- 1733 


17:77 
18-60 
194 

20:41 
22-61 
22-71 
23-68 
24:27 
24-91 
25:26 
26:10 
27:26 
28-5 

29-37 
29:94 
30-4 

31-1 

31-85 
32-05 
34:2 

35:2 

35:73 
38:16 
39-3 

40-57 
41-91 
42:72 
43:86 
44:30 
45:13 
45:80 
46:30 
46:80 


48:15 
4937 ° 


50:21 


508. 


51:76 
93'06 
5325 


53:64 


55:05 
55-34 


. 55°55 


HreammHmWwvVvHNDrHHHkemH 


+ HH+ HH HH 


4 


a. 


oo" 
ler} 


0225 
02:73 
04:67 
06°62 
06:97 
085 
099 
108 
12341 
1325 
14:14 
148 
1585 
16:55 
16°9 
175 
18:0 
18:7 
19:25 
1965 
20:20 
2075 
2155 
22:94 
239 
246 
253 
25.80 
26°6 
2705 
91:3D 
2921 
30:9 
3120 
31:80 
32-8 
3425 
35°4 
384 
39.4 
40'47 
41:5 
42-55 
43°7 
44-10 
46°1 
468 
4716 


Herren ng a a u a 


++ 


1 —+- br| 4748°8 


mm 
[or 


BE ee a ne ne ne a Eee 


_— 


Sul x 
ef! 


erlerlenker 
ar] — 


fr 
= ler - f 


yr 


. er w 


Mar Mer 


v ar} > a 


498 
50:15 
9085 
51'45 
91'85 
52:33 
53°40 
53:70 
9589 
56°95 
58:5 
590 
600 


ee u ae 


x 


een 
lex) 


HH 


SrRepIeH 
BE 


bar 


en ei 
I ie 


ereon or or 
ee 


ler) 


ler 


4 Here 


Peer er =r 


erNepiorkorter 
BR H MG Br la 


ur 


rd 


enien SreNS: 


ler 






























































































































































1 +-br[4868°48 


ee 


— 


de 


er 


HH + HH 


ar) 


eher 


es 


= 
- E 


= ar} uns wo - v re en Ed 


Su 


or eren =: 
EA NRSENMERR 


Fr 


= 
= = 


re Nr) 


HHermmkHDHrHAaHHdrhHHHHeHpHhhfHHANDHHHHfeNHHanammmN m 


+++ 


HH 


Sara 


SS: 
— - z 


ler} 


Sn. o SS: 


te 


e 


enter 
ef! 


I a0 


HHmmHmHDHHHHHeHHHHHHHHhHffHhHbeHDtHHHa oem 


ne, 


+ 4+ + 
wenn 


CI 


She 


en 


op 
=] 


o 
VII RIER EAN 
HMHrMTHmHmrHDNDHHHmHHeBHHhHeH DH HD HDD AD VOrHrHH HD DH HARa aan m 


-- 
= 


NO 
(00) 
N 


SSR 
ee 


ler} 


ee 
ler} 


ler 


Hr +44 HH 


I 0, 


285 


9513'55 
172 


184 
18°6 
1957 
20°2 
20'6 
224 
22:65 
28:02 


50°9 


32:85 
35°56 
3592 
38'67 
3900 
40-4 
411 
424 
4336 
45:00 
463 
46°7 
4824 


ee 


ereskerkerkerkesten 
Eau HErS 


ber 


epieE 
ar 


ler 


erNenier 
ER 


a3 


ee 


BE ee 


u u un zen un zu en ve m a a SS a En an en ze m mu 


U,V 


+ br] 5598°50 
5604°22 


_ı 
It: 
—. br 
—br 
—-br 
—- br 
—-br 
br 


Ba a a ed er RO ee ENDE FAIRE FA I ERBE EB BEN DD ES en 


1111 
118 
18:85 
1940 
2070 
21:01 
21:70 
2710 
278 
28°3 
29-98 
54:25 
382 


430 


44-45 
53:98 
54-60 
60°5 

61°6 

1407 
7510 


98:75 
99:08 


| 5837°90 


| 6052°03 
| 644948 


os 
r 


ou 
er 


op 
le 


Bauch 


r3 


SS er 


rs 


HH4+HHt HH H 












































= = 
Den R 


LXXIH. V. Vanadium. 

Ältere Messungen: O. Lohse, Berl. Ber. (1897), (A 4000 —ı 4700). 
J. M. Eder und E. Valenta, Sitzber. der K. Akad, der Wiss. in Wien, 
118, Ila (1909) (Rot). 

Material: Metall von Prof. H. Moissan in Paris. 

Verunreinigungen: Al, Ba, C, Ca, Fe, Mn, Sr, Ti. 

Linienzahl: 2557. 
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I I) 
I ll 
| | | 
Il) " Funken | BR | 987 V Funken | 
I) | | 

2260.99 \1-+ | 283370 2396°60 |1 2453°96 |1 2507.02 |1 Si? 1255182 259735 |I+ 1 | 
eo! 34-30 97:73 1 5470 |ı 07:75 |2 52:33 26002 ı 
61°96 35:43 99-80 |3 56:60 1 07:90 |I-+ by71 007 De 
62-50 35:59 240099 |1 5754 12 08-94 |1 53:09 01:22 1 
68:37 36:20 0199 Iı 5789 1 11:79 |1+ 58:74 02:50 3] 
1190 [1--| 3725 0332 |1 58-40 |2 12:06 |1 54:28 03:10 | 
aaa 37-41 0430 \5 58:85 |ı 12:93 |I-+ 54:9 03:60 1%. 
Tau 1 42:29 0729 |3 5935 |1 13:75 |1--br| 556 06°65 a 
7531. 41 43:20 0768 |1 59-45 |1 14:79 |3 5602 0760 |1 5-+| 
sa 43'87 08:00 |1 6161 \2 1525 |1 5690 08:69 |2 1a] 
7950 |1 43'96 0853 |1 63:02 |2 iss 1 59:00 0971 |1 1] 
7990 1 46°44 12:80 |1 6419 |2 1625 |&(Si) | 6029 09:94 |1 I 
80.46 |1 4694 1315 |1 65:39 |3 181: |1+ 6130. 108 |2--br,dl I1-+] 
81:38. :11 4125 1524 |1 66:00 |1 1971 12 62°23 ee | 
81:75. <.11 48:37 1542 1 669 |1 20:47 |1- | 62:89 E65 I 
83:48 |1 49:92 1686 |1 6875 |1 124 0 .63°45 a EL. 
83:89 |1 51'64 1761 13 6951 |1 21:68 |3 64.3 joa 6-+-| 
8557 |2 52:28 90:24 |1 6995 |1 93:61 2 64.91 1452 |2 Di 
8800 |1 5471 2119 1 70:76 |1 2350 |1 65'385 1557 2 1-1 
8817 [1 57:62 2210 1 7126 |2 28:78 |1 -65°64 1634 |2 3 
88:73 |1 57:91 2314 1 7300 |1 24:10 |3 66:14 1680 |2-- | 
8927 |1 58:83 23:29 |1 73-44 |1 2634 |2+ 6670 1725 me Du 
90:62 |2 60°42 23:48 |1 7557 12 28:02 14 67:14 18:55, „12 | 
9265 12 62:72 a9 76:00 |2 28-57 13 6815 1903 14 De 
92:92 12 64:0 DAN 2 76-41 |1 29:00 |3° 68°50 ie60 0 6 | 
95:06 12 65:75 31:70 1 7918 |3 30:30 |1 71:19 20:18 |1 je 
9554 |1 66°40 32:10 |1 79:66 |3 3140 |1-+ 71'85 2045 |1 | 1 
9565 |1 66°96 33:09 |2 82:49 |3 3173 |1 7217 5980) \2-Ebr| 1 
96:39 | 67:74 34:82 1 83:20 |3 32:13 |1--br,r| 72°85 92:92 12--br 1 

9793 12 68:60 3503 |1 83:35 |1 3346 |D 5 | 734 | 23:91 |2 | 1; 

230332 |1 71:15 35:64 |1 8433 |1 34:05 |1 74:14 25.03 12 a 
0485 |1 72:25 sl 1 85:68 |1 34-35 |1 7465 28:25 I1-+ er 
08:95 |1 72:66 38:16 \2 83 | 34-64 |2 76°58 28:90 |2-4 2 | 
0916 |1 73:14 3921 |1 88:70 |1 87-71: 12 7739 2I:87 21 se 
0992 |2 74:69 3941 |2 89.60 |1 3935 |2-4-d| 77% 30:76 |3 1: | 
11.49.02 79:27 41-48 |1 89:91 |1 41:88 |1 13°54 al ae | 
1426 2 81:02 4175 |1 90:79 |1 494 el 8195 33:05 1-4 1 
17:64 1: 82-60 42-00 |1 9129 |1 426 |2-+ 82:70 3335 11-4 pp 
18:13 12 84:10 4461 |1 95:72 11 43:04 |2 83:11 3405 \1- 10r? 
19:09 12 85:75 15411 |2 95:90 |1 43:80: ;|1: & 837 st A 
1995 [1 85:91 45-45 |1 | 9718 1 44-47 |2-H-br| 85'08 Se | 3 
23:98 |3 87:06 4682 |2°°- [9500-18-15 4556 |2 876 35:71. 12 | 4 
EN 88:37 4775 13 0 46-04 |1 88:22 Sca02 EEE | De 
2613 |1 89:02 486 1 08:12 |3 46-44 |1 88.56 sao le. + 
200 2 89:70 50:35 |1 0439 |1 48:31 |3 88:89 38-67 |1--br| 1 
303. ° |1 90:58 5075 |1 05.07 |1-+ 48:80 |3 92-31 40:37 |1 | | 
3053 |8 91:33 50-83 |1 05-40 11-4 49:39 |3 93:15 41:02 |5 2 
31371 92:77 5284 |1 05:65 4976 |1 95°20 42:32 |8 Da 
3187 |3 93:73 53:48 |3 06:32 |3 5072 |1 96°55 42:80 |1 De 
















































































































































































































































































ii | I N m 
I) 9652  (ersos |ı Terı54 12 981170 |ı 285261 |2 : [289672 1 [293719 |2.  [2981:33. |3 | | 
INN) 86-62 |L+ | 3076 |ı 7379 \1 1226 |1 93° 1 £ 2 
IN SET 12h 31.96 1 71436 |3 12:85 [1-2 54:49 |5 98:03 |2 | 38:75 1 8315 |1 N 
| || 88:05 | ut) 31:55 |1 74-80 |2 15:00 |2 5540 |2 99-4 2--bri 4152 10 ul)| 8374 |3 Il 11 
| II 88:83 |2 32-33 |1 + 7507 2-4 1510 |1 ni “ ! _ ı ı En i a | ae | ; \ 
I 89:99 |2 3315 |1 7587 |3 15:63 |1 v0 = ' | li 
II 90:43 |2 8338 |1+ | 764 [1-Hbr|- 1623 |1 en ı br on n nn se So 5 De 
|| 2 3403 |1 1783 |3 17:60 \3 eh > ' = Be ut) alle So 
||| geld et. 3142 1 2 18:75 |2+Hbr,r| 1865 |1-- le ı N ;. a le Mi  ı 
In 94-56 |1 3574 |1 8026 |1 1954 |2 > 13 |: N 
| | 94.82 24 3627 11 81:62 |4 z 21:25 |2 = 69:.10°° re 0576 12 48:20 |4 al ME 
| 96:69 |2-- 36-79 11 82:66 [1 29.40 3-6 63:94 15% 0659 |#u 49:29 |3(Mn)|i 9248 I1 De 
IN 9729 |1 3930 |1-+ 83:10. 1-1 22:65 |3 4 0 3 0759 |3u 49:75 |1 a | wi 
IH | 97:86 |1 3981 |3 839 |i--br| 2456 |1 66 1--br] 0854 |2 50:50 |4 97 mie BE 
Hl 9883 |1-- | A110 |2+ | 844 |2+4br| 2520 Jı4 len | Deck 5168 1 | 92 |1- I 4 
Al 99:78 |1 + 41:66 ı1 85:9. |L-Ehr | ‚2605 4-6 Sn 3 - N n j u ir 2 ; a SE in 5 '' 
Ni 270105 |5u 42:54 |2 nl 1er: | 27:05 [1 | u "55 DE 
il | 01:65 |1 ADS. 19 8735 |1-+ 30:51 |2 un 1 ne i u!) Do. ı Ar nn n u Bee - 
ll) 0231 |3 43:85 |2 88:10 |2 3115 |1 | Di 
Nil 0325 |1 44:63 |1 8875 |1 au 31'85 a ll 2 1275 2--br] 5977 |4 9935 [1 DE 
Bi 0531 |2 46:00 |1 90:2. 11: 3473 |2-+-br 1332 |3r 1518 |1-4 5675 |I1 300130 |8u d|)| == 
Hl 0623 |3u 47:59 |3 91:62 |1 35:52 |1 1430 |1 13:86 1 57:65 [6 0191 |2 DE 
Il] 06:85 |2 48:62 | 1 918 |1 a 35:70 RE Cr? 7580 \2 14:45 23 88.78 12 0205 |1-+ |] N | 
II 07:95 |3 49:67 |1-+ | 9265 |1-+br| 3667 |3 705 |2 1496 |2 u . 03:60. = 
|! ee 5 a | we ji | vi | #5 
IN 10:25 \2 5040 |11+ | 9502 |1- 38:64 |1 2 | 0 DE 
II) 11:82 |3 51:90 |2-- 95:60 |1+4Me?| 3954 |1 1810 El, ITaT 4 63:40 12 | 06:68 13 N 
II} 12:35. 0-2 Be 97:19: 5 40:22. 1 19:26 |3 18:55 |2 641 |1--bri 0445, [8 8 
II 1291 11-1 53:50 |5 9755 |1 40:69 |1 80:18 |5 19:88 |2-- 67:66 ı1 | 08:78 ,,,9 ll J4 
II 13:16 |2 55:20 [2-1 97:92 |3 4119 |2 80:92 12 012,2 68:14 |1 1a I) 1 
| Ill | 1429 |2 5650 |1-- 98.85 |3 42:12. 1 82:62 |8 2052 |3-+ 68:49 |10u 1218 [3 l ( 
III 1455 |1+ Bo 2 99:55 |3 4245 31 8419 |1 2350 |2 69:97 |1 1323 |5 ll 41 
I} 15:62 |2 b81t0O LE . [28000 17 78 1 8490 |10 2415 |8u 70:60. |1 14:98 |6 I 
| Ä | 1580 |5 58:38 |2 0112 |1 — 4333 |I1Cr? 81:08 2 24.74 su 7170 2 | 1621 B) |) ® 
I) | 1@53.%|1 5BIr2S 02:96 |3 45:97 |1-+ 81725 |2-- 2546 |2-7- 215 [1-4 16:97 |&r Il 1 
I 1913 |1 60:22 12 03:65 |4 144 87:30 Elia 2659 |5 12:40 \5 1923 |2—- 1 1 
ll} 2090 |1-+ 6080 13 + 0456 |1 44:95 |1 88.39 |4 2916 |1 1415 | 20.48 |2-- (| I 
Il} a al 62:70 |2u 094 1er 45.85 |3 8975 14 3027 |2 75:20 |1 2079 12 ll 4% 
| | 223 1 Bar 05:69 |2 46:33 |1 90:20 |1 30:89 |5u 75:76 [8 21:89 |1 ‚|| 
Il 92:39:41 65:80 [6 06°65 |1 160 en : ale 5 { On N 5. r : |] 
ll} >91 6659 |2Cr? | 0695 II -+ 47:65 |5 7 u ' | 
III) 23:55 |2 68:22 |2 | 0888 |2 49:18 \3 92:79 |5u 33:95 |2 78:37 |2 95:14, 5 | 
|| DAT 1 68:67 13 0881 |1 49:87 |1 9342 |5u 3452 |3 923 |1 |. 2000,02 | | 
II 94:76 1 69:80 |2 09:62 |2 5085 |3 9473 1 90:95 |1 797 |1-brf 2819 |5r 
| I) 26:64 |2 71:06 |1 10:40 |8 5135 ı1 94:95 |1 3659 |1-- 80:67 1 | 29:69, 12: 
|| | ‘) Rote Komponente stärker. Vlun Bompuindn Sinsa 
| | Exner u, Haschek, Die Spektren der Elemente, Bd, III. 19 
Il) 
ll | 
















































































































































































ill en 
| | I N 
| N | Funken V 291 V Funken I) | 
II} | | 
I | | I 
II) 303115 |1. 1307906 |1 313351 |5 318351 | 3233°33 3289-10 |2 3359-65 1+ | | 
| 32:30 |1 8028 |1+ | 3510 |8 83:85 |1 33:68 89:58 |4r 61:70 a 
IN] 35.3171 81-40 |2 3991 18 86:98 33°05 3184 1 6573 — 
NR 36:20 |1--| 8268 |2 | a024.|1°-.| 8780 39:99 93-30 \4 87-04 in 
N 3870 2m | 8333 12° 41:64 |2 88:23 41-30 565 1 |, Er ah |) 
Il 3ns7 10 22.844 25 pri 19,392 2 88:62 4344 96-20 |2 6826 | 
ll) 4156 |3 86:31 |2 42:67 |3 89:91 ° 45°61 97.69 13 70:56 ai | 
III 4241 |3 8664 |2 43:63. °12 90°80 47:70 98:30 |1 71:28 3 | 
I) 43:27, 11-4. |..8022° 1 44:84 |3 9282 |2 48:06 98:89 |5r 71:62 2 | 
I a a 4546 |8 93:32 2 49:73 330013 |1 74:16 ae 
u 48:32 |5 888 |1-Hbr| 4640 13 957 12 -Lbr 52:03 01:82 |2 77:52 ur || 
I 49:09 |3 8930 |1+ | 46% 12 96:70 |2 54-91 04:64 |3 77:79 4 N 
I 5053 |1 8974 |1 AT! | 97.69 : |2 55:79 07:63 |1 79-51 | ıl) 
1 50:91 |3 9322 |20u 4886 |2 | 9816 |2 56-62 0845 |1+ | 8271 un || 
MM 5149 |1 94:38 |4 50741 11320001 712° 56:93 08:65 |2 84:76 2. | 
IN 52:33 |1 9512 |1ı+ | 5150 |5° ;| 01:85 .|2-Hhr 58:04 09:34 |1 86-0 &3 | 
Mm 5362 4 | 6698 Iı- 5495 |1 02:60 °|2--br 59:72 1347 1 87:53 -L | 
IH 5411. |3 1.3101:09 14 b557 IA 02:86 |1-+ 59-84 14:2. 17 |..890 ) 
| 544° 11%.) 0221 200 | 505° 1 04:31 |1-- 61:25 1500 |3 9055 | 
| 56:02 |2 | 0509 |2 58:04 [3 0536 |1 61°95 1535 13 90-95 I 
| b655 12-1 |  0D65 IE 190950 3 0573 |2 62:22 157 1 | 928 1 ı 
|| 5718 |1-| 0614 |1 60:00 1 064 |1-Hbr 6245 1:03.19 94-70 1 "| 
IN 60oa8s |1--| 0697 |ı 6091 |2 0754 |2 63:49 18:96 12 a ; ıl 
|| 6070 |1 | 0790 |11-+ 6148 13 0848 |5 66:08 19:10 |3 9668 1 li) 
| 1 6230. |1. | 0885 13 62:00 |1 1092.11 67:87 20.34.11 | 9772 N Il) 
|| 02812: 0953 13 62:50 |2 10:54 |1 69-12 2095 |1 | 98:00 1 || 
IN 63892244 1083 |20u 6284 |2 10:74 14 70:27 >1-75:16° |. 9841 1 I] 
Il BT ud 6320 |2 12:59 |8 71:27 23:89 |1__|3400:55 1 I 
li 6648 |1u | 1620 |ı 63:90 |1 14.09 | 321 2459 \1d | 0153 ; | 
III 67.25 5° | 16:90:18 64.99 |3 14-90. 15 74:38 2653. 1 0217 N il 
I) 6935. |1-7-|- 1851: |Ibu 66:02 |3 1549 |1 74:66 2735 12 | 09:74 2 | 
' oe | 19a 6654 |1 1728 |10 16:26 28:20 |1-+ | 0335 3 N] 
III 1225 1-2 .2135 18 6825 13 21.521 77:61 3007 |2 | 0462 5 | 
ll) 73:10. |1 |. 2309 |5 6937 |1 26:24. 1 77:90 33.09 |, |: Obsll 1 ll 
IN 1398 122 | 2393 4 70:39 |1 2710 |3 80:01 3562 9. 1. 0532 3 | 
I 14:79 2: 1 29818 an 71.89 |2 27:55 1 81:28 3644 |1--d| 06:20 1 || 
iIıl) 19:16. |1. 2) .20035°12 19-40. 2 2836 |1 81:91 36:98: - | 06:35 3 |) 
I 7541.10. °,..2033 du 17420 |3 28.04 a 82:70 38:01 | 8 | 0702 1 | 
| ) 7616 12. 1 9283819 1623 ° 1 29:75 12 84.53 4611 °|4: | 0919 f Il) 
| 1669 |it| 2880 |3 7780 1 30:79 |1 85:19 48:53 |1 111 6 ' 
| 185 |1° 180:35 .‚0ul) | 79532 31:10 |1 85.8 53:95 [3 13:96 1 | 
I 7874 1 32 82:76 |4 3a 14 874 54:79 1 14-39 2 | Il 
| 87-78 5551 |2 15:00 | "| 
|! | 1) Rote Komponente stärker. 8350 56:53 |2 16:03 —- | | 
Il | 
IN 
4 
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if m 
| I Funken V 994 5 295 V Funken || | 
l | 3886386 |1 | 3937.68 |2 140099 |1- 1406718 12 412374 23: | 4179:96 423422 |3 1429636 |8 SM 
|] 8671 |2 38:34 12. 2 Dead | 6789 |2 24:24 |2 | 79:63 3480 |3 1 97:30. |1 a - 
II) 83845. 1. | 39:45 .:)2 21 1521..)1 70:92 ° |2 28:30 [10 81:05. 3677. 11-8 9825 A Ba‘ 
li 89:39 |1 | 40:73 :.\1 1548 11 71320 18 29:02 |3 82-28 3699/14 | 9935 I I m | 
Hl 9035 |2 | 4139. [9 1582 |1 12:20 19 3035 |1+ | 82:80 3912 2 1430074 |1 Se 

I) gRAor 2 | 193412 1695 |3 80:65 11 3135 |ı | 83-70 40:23 |1 1: 01:85..12 1 
III) 93:05 |2 | 43:79: 12°] 21042: 18 83:10 |2 32:21. 110... | 85:05 40:52. |2 02:50. 2 | 1 
II 99 2 Ep 4460 112|.1919 13 83:60 |1 35:08 | .| 863 41:59 13 0a li 10 

I) 96:33 |3 14604 120 185 10-1 8435 |1 33:95 |2 | 86:94 43:09. |3:::| 0501. 1 I 
Il 91:3. le 1.1...48:76. 19 720 200.70: 11 84:90 |1 34:72 :.|10. | 9287 4401 |1 | 0563 |3 ı 
Il] 98:2 ...,2 br] 50.39.2192 | 705:03, 12 85.83 |2 835,46 1 | 90:05 46-86 |1 206.40 13 I 18 
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LXXIV. Wo. Wolfram. 
Ältere Messungen: Fehlen. 


Material: Metall von Prot. H., Moissan in Paris. 


Verunreinigungen: Ca, Fe, Mo, Si. 


Linienzahl: 3912. 
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ron Der 


239860 


98:75 
394 


9943. 


99:66 


| 2400:25 


00°45 


-00°62 


0094 
01'357 
0195 
0255 


0284 


05°15 
0330 
0354 
04'354 
05:13 
05°40 
0572 
06°05 
0624 
0757 
07:86 
08:36 
0875 
0932 
09:59 
09:95 
10:17 


.10°56 


11'03 
1127 
11:67 
11:95 
12'45 
12:78 
13'380 
1391 
1421 
1490 
1547 
1577 
1614 


16°56 


1708 
17:69 
1:92 
18'535 


ODNDDHDOVHH NND DHMHTHANDHm 


HMHH,rDDHHHHPBOHMHHDHODDHRBRHHOSGHrND DHHuNDNDH 


241920 
1946 


1984 
19'935 
2010 
2062 
21:11 
21:50 
2171 
2210 
2243 
22'66 
2336 
2395 
24.30 
2446 


| 24-67 


25:08 
26:00 
26:10 
26:32 
2662 
DIT 
2759 

En. 
28-30 
28:85 
2951. 
29-61 
29-87 
30:06 
30:54 
30:88 
31-17 
31-50 
31°84 
32-23 
32-68 
33:22 
33-62 
34:08 
84:35 
34:55 
35:10 
35:53 
36:05 
36:70 
37-44 
37-56 














NDHOHNDHHHRHH HH PB DUECDDNDLTPREIDHRHHR Hu 





DHNDNDOTNDNWHNDHHNDNNDHDHHNDID ID 





























Funken 


2438'36 


38:63 
3891 
3956 
3992 
39:99 
40:54 
41'46 
4170 
41:89 
43:08 
45'26 
4370 
44:15 
44-65 
45:03 
45.58 
4614 
46 52 
4735 
48:09 
4.8'34 
. 4875 
49 28 
49:43 
4.980 
DU'45 
51:17 
51°59 
52:14 
52:53 
52:69 
53.04 
5343 
53'87 
9485 
95:08 
95'683 
55'98 
56:19 
56'64 
56°97 


DT2T. 


57:66 
58:14 
58:67 
58:96 
5940 
5973 


DDDOHDDHHMHHDHNDDDHDHHNDRHNDOHHHPRNDDOHHOHTFH HH HUND OHHNDHmHrmD 


| 2460-00 


60°27 
60°53 
61'25 
6140 
61'56 
61°68 
6214 
6250 
62°89 
63'35 
63°60 
64:05 
6430 
6440 
6474 
6510 
69'27 
69°76 
66°08 


66°50. 


66°62 
66°96 
6719 
6814 
68'48 


6885 


6934 
70:00 
10°30 
70:91 
1149 
1182 
12:55 
12:64 
1285 
13:09 
1333 
14:07 
14-27 
15-21 
15:69 
15'96 
16 34 
1734 
7790 


1841 


1877 
18:98 


HKHDNDPOHMHHOHDHDHHHHOHPB HOMO RA PBHDODHOHMHTHDNDHND DDr m 


241923 
7949 
80:21 
8103 
8161 
82:00 
82:25 
82.71 
8335 
83:59 
8370 
83:92 
8411 
84.51 
8486 
8523 
85°57 
85:89 
8655 
86:89 
8734 
87:61 
8821 
88:52 
88:89 
89:31 
89:60 
90:03 
9036 
90:71 
9085 
91°30 
91:90 
92-39 
93:04 
93:52 
93:64 
94:97 
95'36 
9565 
9587 
96:78 
97:59 
98:25 
98-35 
99:35 
99:80 

| 2500 21 
0114 


DDH( 


Q\ 
as) 


DDIH-HHOOSHOHHMHHDDHHDROHHH HN N HONDDuHM 


"H"PPRVmM+eHpSHHfHkeHNDhßHpNHM 


in 


Sn 


ı 250146 


01:98 
02°20 
02:29 
02:60 
02:90 
03°20 
03'65 
04.00 
0482 
0510 
05'957 
06°16 


OT34. 


0767 
0810 
0880 
09°47 
0976 
10:05 
1058 


I 11 


1136 
1154 
1193 
12'28 
12:97 
13:55 
1407 
1417 
1447 
1464 
1540 
15 60 
1589 
16'64 
1710 
1730 
1749 
1822 
18:77 
19'22 
1954 
19:95 
20'28 
20°56 
20°87 
21'25 
2143 


HKHRRrHHHDHOODDHHHHDDHHHOSO DH HH RDHH N OGDDRHH HH a 


u SO) 


ne 


Qu 


| 252163 


2210 
22:89 
2350 
24:14 
24.80 
25:07 
25 77 
2630 
2655 
27:29 
2764 
2783 
2825 
29:00 


2930. 


23980 
30.80 


31:08 


31'53 
31'96 
32:52 
3280 
33°06 
3337 
3422 
3490 
35:68 
36°07 
3670 
37'2U 


. 3761 


38:50 
3940 
39:98 


. 40'24 


40:52 
41:15 
41:65 


41.75 


42:69 


4340 


44:07 
44-90 
4543 
45°68 
45'953 


4635 
46°56 


DOHNDNNDDHMHHH HH NDDHRH 


HOHMrHHDHDDHHNDHHOTH HD NDOND MW HND ae 


| 2546°87 


47:23 
41:95 
4845 
48:75 
49:19 
49:72 
50:19 
50°45 
5113 
51:27 
9155 
52:22 
5246 
5330 
5370 
53:96 
5476 
54:98 
55'23 
5617 
5680 
57:12 
5733 
97:62 
58°16 
58°67 
59:05 
59:59 
5988 
60'235 
60:90 


6145 


62:09 
62'938 
6275 
6324 
64:02 
6456 
65'935 
6644 
6772 
68:03 
68'235 
68:96 
6941 
10:05 
70:32 
11:57 


297173 
. 7240 


1271 
13:34 
1371 
13:98 
405 


14.34. 


15:0 

16:27 
1651 
16:90 
1744 
18:46 
18:80 
19.39 
19:67 
80-50 
80:63 
81:30 
82:67 
82:90 
83:35 
83:66 
8442 


. 84.54 


84.84 
85'29 
86:05 
8646 
8672 
86:85 
87:08 
87:50 


8782 


88:21 
88:66 
89:29 
89:78 
91:60 
91:88 
92-12 
92:69 
934 


9383 


94:70 
94:91 
95:66 
95-91 


Exner u. Haschek, Die Spektren der Elemente. Bd. III. 


-_ 


- 


NOHHNSHHHHHPBHHDOITH HH WU mHaum SM 


= 


DDDDHMHMHHMAEH-  NDNDOHH-H DH 


| 2600:64 


ee 


| 2596°36 


9701 
978 

9763 
98:00 
98'837 
3955 
99:89 


01:29 
01'59 
02:09 
02:62 
03°13 
0373 
0418 
0455 
05:55 
05:92 
06°20 
06°40 
06°59 
0711 
0752 
0794 
0815 
08°46 


0854 


09:37 
10°53 
10:75 
1090 
11°40 
11:73 
11:99 


.12:35 


12:79 
1320 
13'95 
1441 
1455 
1552 
1580 
16°15 
1642 
1725 
1775 
18:15 
18:37 


u 


OHDVHoOvmmNm NS 


HHrHHrrrrrspHmHH DDDBOHHHrHHMHHHV HH, NDHD$B$NDDHH Hm Ha een a 


zes 


DD 
oO 




























































Funken 


2619'29 


20°33 
2085 
2173 
2235 
2290 
23'293 
2335 
2458 
25°06 
25'394 
25'49 
25:98 
26'58 
2698 
2780 
2815 
28'36 
2876 
29:08 
29:59 
3030 
3052 
30°63 
31°08 
3149 
32:29 
32:60 
32°86 
33:24 
3400 
34:69 
34:98 
35°48 
36'66 
57:04 
3732 
5767 
38°32 
3875 
3884 
3957 
41°20 
45°20 
45°41 
44-00 
44:49 
44.72 
45:25 


264580 


46'217 
46°85 
4720 
4182 
4880 
49:39 
49:80 
50:13 
50:39 
9080 
51:14 
51'99 
52:26 
5275 
53:13 
53'55 
5366 
9473 
55°55 
55:78 
56:13 
56:60 
56'380 
9749 
58:13 
58°88 
5927 
5980 
60:70 
61'66 
BEIT 
62-31 
‚62:94 
63°6 
64:00 
6444 
69:04 
69:75 
66°20 
6660 
6777 


6834 


69:10 
6940 
70:51 
7082 
11:61 
1187 


Wo 


1 


= 


= + + 


ne NDR DEIN FRE I ON Er Se 


267275 


7300 
13.10 
741 
14:3 
147 
1530 
1583 
76°00 
1642 
7710 
7138 
11:89 
1872 
79:00 
19:75 
80:17 
80'067 
8154 
82:80 
8332 
8367 
83:99 
8449 
8516 
8547 
8630 
8645 
87:09 
87.60 
8834 
89:45 
90.81 
91:90 
92-47 
93:60 
94-50 
9471 
9511 
9578 
9600 
97:02 
9736 
97:80 
98:46 
99:15 
9940 
99-70 


+ 1 2700-15 


m 


er 
en 


01:15 
01:59 
02:22 
02:66 
05°19 


0359: 


04-9 
0572 
06.03 
06:82 
07-20 
08:26 
08-69 
09:04 
09-69 
10:45 
10:90 
11-4 

12-81 
14-46 
15:02 
15:42 
16-40 
16-94 
17-26 
17-80 
18-11 
18-97 
19-41 
19-91 
20:52 
20:70 
2175 
91-95 
22-56 
29-93 
23-40 
23-85 
24-19 
24-46 
24-73 
2515 
25-65 
2675 
27-10 
27-43 
28-03 
28-98 





306 


Te u — 
270044 


Oo 


+ ++ 


44 + 


RKHHrHrrrmmmHDPHHOSHmH MH DDHMHHDDOHNDDPPRHRHFH OH VDHMRBRHNDHNDPBHND HOT HBeW en 


307 














































































Funken 
272930 276170 |3 219377 |1-- | 282769 
29:69 6222 1 95:67. |2 2875 
30:01 62:44 |1 9630 I1--]| 3002 
3094 62°63 1 E03 3024 
3190 6386 ıl 97:38 1 51'40 
32-25 64-40 |8 9843 I|1--| 3154 
33:52 64:88. 12 99:18 |6 31'96 
33°83 6545 ji 2800°06 |2 3265 
54-81 6644 |2 0121 |3 3376 
5584 6710 |2 01:61 I1 3435 
36°67 6809 ı1 02:54 |1 3546 
3746 6845 13 0286 I1 35°77 
3786 99:1: 03421 36°37 
38°60 69'88 1 0377212 38°5 
3920 10:19° 1 0410 |1 3946 
93347 7064 |1 VAA2 40:01 
4027 71:02 11 0485 |1 41'22 
40:87. 71:12 1 05.06 |1 4170 
21:3: 7206 |I1 05:34: |1 4211 
42:03 1282 1 0574 ı1 42.33 
42-56 13:99: 12 06°09 |5 45:73 
42-99 7420 |2 0656 |1 4461 
45°50 1460 |3 0680 45°06 
443 75'08 1 0791 4584 
45:12 15:52 11 08:63 4725 
4685 16°02 1 09:09 4796 
41:35 10-12. 2]1 11:90 4815 
47-64 7661 |5 12:36 48:34 
4844 1768 1 13°36 49'6 
48:94 78:01: ..12 14:95 5093 
50:07 1885 :18 15:16 -- 5120 
50-45 80:45 |2 1557 |1+-| 5221 
5086 SOsTa rl 16:79 53:02 
50:98 8229 |3 1688: 5335 
5156 8270 11 175 +| 5356 
52:35 8330 1 1820 54.56 
5515 8413 1 18:53 54.82 
5344 84.45 |1 1916 5564 
53:95 8576 |3 2005 5613 
55:07 8645 I1 20.54 5723 
55:72 8812: |1 20.69 5775 
5685 8865 I1 2195 5815 
57-30 8931: 2 2270 59-59 
5778 8980 11 24-45 -- 60°30 
58-45 9033 1 25:07 |1+| 61:05 
59-46 90:60 12 25.44 11 | 61:20 
59:66 91:94 4 2664 ‚61°32 
60:13 92-11 4 26:93 117 1 6996 
6083 92-87 1 2746 | 64:00 








































Funken 


2864°60 


6495 
6540 
6590 
66°18 
6644 
66'86 
67:52 
6805 
68:86 
69:76 
11:02 
71:55 
71165 
1205 
13.49 
1397 
74:57 
15'25 
15:66 
1620 


7704 


18:25 
18'435 
1881 
19:21 
7951 
8030 
8078 
82:54 
8330 
8445 
8658 
87.05 
83'42 
88'852 
89:53 
89:90 
9076 
9115 
9158 
93:05 
94:58 
95°06 
9556 
9615 
96°56 
9745 
37:85 


289968 
2900°07 


0060 


0127 


02:30 
02:69 
03°20 
03°60 
04:19 
04:66 
0495 
0572 
0652 
08 60 


09:23. 


10:60 
11:12 
11:70 
12-31 
12:61 
13-86 
14-36 
14-76 
15-20 
15-70 
16:50 
16:77 
16:95 
18:35 


1872: 


1960 
2100 
21'23 
2198 
2280 
23°20 
23:52 
24-08 
25:10 
25'92 
2692 
27:02 
2781 


28:29 


2870 
30:09 
3060 
31'65 


31:99 


+ 


= 


2932917 


35°10 
3543 
3584 
3671 
37:26 
3771 
38:98 
3986 
4030 
4084 
42:25 
42:35 
4450 
46:02 
4655 
47:10 


A750 


4786 


50:58 


52-38 
54-60 
55:07 
56:78 
57-40 
60:02 
6115 
61-90 
62-63 
63:97 
64:64 
65:05 
6571 
66-30 
66:70 
67:17 
67-69 
68-04 
70:00 
70-48 
73:08 
73:56 
74:54 
7522 
76:63 
7726 
77-71 
78-08 
78-50 


297930 
80:03 
8240 


- 


_— 


+ Hr + 


-- 


1 
3 
2 
1 
4, 
2 
1 
1 
2 
3 
1 
1 
1 
3 
1 
2 
3 
2 
1 
2 
5 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
11 
2 
1 
2 
2 
2 
1 
1 


8281 
84:65 


s600 | 
 86°26 


86:56 
87-44 
88-65 
88:93 
89-67 
90-66 
91:02 
99-20 
93-76 
94-86 
95-40 
97-85 
97-94 
98-82 
99-70 


3000°45 


0075 
0241 
03:60 
05:55 
0644 


09:10" 


1089 
1224 
1392 
1430 
1471 
16-57 
1726 
1755 
18:75 
20:70 
22 10 
22:65 
22:80 


2305. 


2462 
25:06 
25'35 
26'85 
27153 
2590 


z— 


- 


1 


H Hmmm HHrHN HN HH N HAHN HHANDHRHRHNDNHHHHHH HE BDHNHHHHNH 


4444 +++ 


| 3029-63 


31'13 
3210 
32'56 
3388 
3405 
36'179 
37:85 
3943 
39:71 
41:96 
43°90 
44:49 
45'32 
46'593 
47:10 
48:69 


49:80 


49:98 
5140 
53:53 
5420 
58°57 
61:18 
61'850 


6344 


6411 
65:05 
67:10 
6766 
67:99 
6945 
71:36 
11:85 


12:85 


73:44 
74:19 
7606 
12061 
Leo! 
8013 
Ss0°80 
81:18 
82:22 
83:61 


8496 


8650 
87:52 
91:27 


314590 


4644 
41:94 


Ana 


a 


NE 


a 
MA e u DDr DHMHMHAHAAHffkffhlHlkfdeHD AD HAHAkHAHrbkbeHN+-NDHbkerNeo mh 


RFHeekeHphhHffefdedmdeH DH DD DDHrHHH HH HH DS OH DH Arme. NH NDNHbHmlo m 


as 


50:00 
50:62 
5142 
51:72 


54:15 
54:30 
59:23 
55:60 
58:30 


_— 


44 


60:18 
61°40 
6207 
6236 
6355 
64.43 


65:51 
65°80 
66:15 
6720 
67:80 
68:50 
6970 
70:17 
10:48 
7149 


+HrEt 


73:69 
74:70 
7513 
76:08 
76-71 
77-30 
78-12 
18:77 
7917 
7954 
80:18 
80-85 
81:94 
82-30 
83:00 
83:57 


HH ++ 


52:60 


59:32 


. 


64:60 - 
6493 


a 


72:90 


HHHAmanVHarmVPBHARBRHHHHHBHAHHHHHHHsHHmHmHH N HHAHHAHIT HH mDrRHOmD re 


| 3184-10 


84:52 
85.18 
86:50 
8724 


81:92. 


85:10 
88:60 
89.34 
9117 
9171 
92:23 


9335 - 


94:95 
95:82 
97:67 
9847 
98: 


| 3200-10 


00:50 
01:70 
02:37 
03-49 
04:53 
05:39 
05:80 
06:54 
06:78 
0736 
07:70 
08:20 
08:39 
08:67 
10:09 
15:39 
15:71 
16:39 
17:60 
1872 
1893 
21:33 
22.04 
22-40 
33:1D 
24:02 
24:69 
24-95 
25.61 
2672 














DHHHHHHHHmrmHHNDINDHHHHDHOHHH STH HHDDNDHNDHHRHRH DH H HD Hmmm 




















Funken 


322908 


29:57 
29.80 
23.99 
3070 
30°96 
32:26 
32:60 
32717 


33:30. 


35'13 
39°85 
3604 
86°78 
3125 
3Tt8l 
38:62 
42:16 
45°15 
45:49 
45:40 
46:60 
50:00 
5040 
5142 
5244 
54-44 
90.14 
9570 
96-10 
56°36 
57:95 
5957 
59:30 
61:38 
62-04 
62:39 
63'26 
6528 
66:14 
66:89 
61:57 
68°49 
68:70 
69-03 
69:76 
70-18 


7042 


10:53 


327180 


13:42 
14.94 
16°52 
1769 
18:29 
909 


- 79-55 


19:67 
82:09 
8262 
82:82 
8393 


.85°96 


8670 
88:08 
902 
916 
9246 
92:95 
93:26 
9385 
94:4 


9635. 


97-57 
93:40 
99-51 
99:88 


330047 


00:96 
01°40 
02:01 
03:37 
03°87 
0470 
05:71 
0630 
08:50 
09:62 
10-34 
11:54 
12:27 
12:75 
13'354 
1572 
1446 
15:25 
1624 
17:02 


1 
1 
1 
1 
1 
1 
2 
1. 
1 
N 
1 
1! 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
5) 
1 
1 
6) 
Is 
1 
2 
1 
1 
1 
1! 
1 
1 
1 
1 


ne +++ ++ ee 


. 


orten 
= 


3 


©: 
a} 


331755 


15:12 


18:65 


1919 
1962 
20:51 
2110 
2173 
2245 
22:82 
2345 
24.90 
2562 
2613 
26°33 
ZU TT 


2821 


3181 
3338 
54:02 


br 


3359°08 


5360 
5387 
54:56 
55:05 
DTO 

5845 
58:74 
60°47 
61'25 
6243 
63°47 


6385 | 


64-72 
66°08 
6650 
66°87 
68:15 
69:07 
6970 
69:94 
1035 
70:65 
71'20 
11'49 
12:34 
72:90 
13:88 
14:30 
1449 


1523 


76'30 
7702 
18'23 
18:66 
79:16 
19:78 
8086 
81'838 
8225 
82:78 
83:25 
8446 
8503 
8594 
8664 
8175 
88°98 
89:66 


DHHMHHHmHmHef.- HMO HMHHmam 


>) 


HH, mHHDDHHHHH DH HH NH DH N Hr Hr 


4 


__ 


339124 


91'067 
94:60 
35.03 


3590 


98:23 
9845 


33:06... 
3400°08 


02:02 
02:92 
04.30 
04:92 
0540 
06:23 


06:72 |: 


06:97 
07:58 
08:33 
08:47 
09:37 
10:03 
10:32 
11:00 
12-86 


- 13:09 


13:66 
15:55 
16'76 
19-42 
19:88 
20:20 
21:30 
21:58 
22:55 
22:93 
24-60 
2571 
26°07 
2640 
21:53 
21.85 
29:75 


8043 


30:94 
3342 
3390 
35-81 
4079 


344265 


45:14 
44-77 
4673 
48:16 
48:37 
48:96 
49-50 
50:04 
50:90 
51'393 
51:92 
52:05 
52-67 
5350 

54:05 
54:68 
55:12 


5752 
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7220 |1-+ 17274 :ıl 620370 |1 251072. | 22:32 ı8 31049 1--br| 4898 [5 . ; 
3323 | 768 |1 19:96 |2 2640 |1 2423 ıl 1218 1 51:10 -.1 3 a \ 
96:72 1 3910 4 25915 3549 [1 | 98885 |1-4 1450 |2-r | 5616 \1Nh‘ | as 
9744 |1-+ 8402 |1 3264 |1 3583 |1-+ 6073 |4— 26:20 11 |. 5097 194 ä 
99:70:11 8764 |1 4083 ı1 3834 |1 65.98 |1-+ 2900 |5-tr 6120 [8 r = 
5805°07  |5 SIT 1 53:85. 11 3994 |1 1613 |1 3020 18-1 6801 |3 u. 
0645 1 92:68 ı1 5908 |1 45:37 |2 | 26704 L:--.bri * 3527..),2 | W035 |2--r Sl 
21.202141 600923 |1 5936 |1 4600 I1 Pre 7330.10 r|: 8419 1 I. 
22.802 21 099 1-+ 69:55 . |1 48°5 1 —br | 3805 |1- 825 i+-r| 8586 |1 | | 
3248 |14+| 1302 |3 80.05 |1-+ 5602 :|1--br 50:25, 111. 99:79 0.10 = ->..9971.07 Ko 
3380 1 2174 |2 8612 |2 58:63 [1 5060 |1-- [320040 110 9620 |10 ı 
39:67: 121: 24:86 |1 IE2T. | 6442 ı1 1688 |1- 0343 |10 3006°62 |1 
4544 |2 2855 |1 9227 12 6470 |1 8532 |2-- 0665 |1-+ 0815 |2-+r Bi 
51:78 |2 30:09 |1 97:60 |1 75:61 1 858 1 1245 |11r| 1068.|1 I 
5684 |1 4190 |1 9883 |1 79.80. | 2800°30 |2 1684 |20 11:32 |1 | 
5846 |1 43:60  |1 630350 |2 84:39 [1 1714 130 25°3 1--br,r| 13:01 1 1: 
6485 |2 5014 |1 0428 |1. LT 11 21'3 1-+br|j 321 I+br,r] 4420 |1+ x E. 
7443 1. | 0932 11 08:73 |1 95:05 [1 26:50 |2 42-40 180. : | - 45-10. 1 3 
7586 |1+ 67.29 1 18:60 |1 9529 |1 3168. 61:6 La-br| 461.111 u‘ 
80.42 |1 sL.63: u 1949 1 650070 11 346 1--br]| 7230 |1--br| 4912 [20 mi 
8451 |1 610765 |1-+ 61:36 41 0836 |1 35°’84 |1 8110 |5-+r | 519 |1 BD 
8480 |1—+ 11:86 1 6408 |1 2645 |1 408 I-Hbr,r| 8262 |1- 52:85 |3 I: 
W055 11—+ 1571: 241 6500 |1 3272 |1 4825 |1-+ 834 1—-br| 563 :/1-tpr u. 
9184 1 2844 |2 10:97. 1 3435 |1-4 5461 |4 8685 [2-4 5785 |1--br u \, 
590140 |1+| 4-12 |ı 71:70. | 3841 |1 55:80 |1 9395 1-4 71:60 |2 I 
02:85 . |2 5395 |1 15:62 ı1 4171 |1 5647 ı2 830415 |1- 1620 |I2 
0525 |1—+ 5505 |1 7641 |1 54:60 |1 581 1-Hbr| 0860 |\3--r 8470 |10 u. 
22:90:11 6165 I1-+ 8273 |1 6350 [1 97.87 |1 1555 |1—- | 8600. |1 E 
28:80 1 6932 |1- 8500 |1 6805 |1 | | 991. : |L--br| 1875 |1-br| 8788: 13 1 
3470 |1 8155 |1-+| 8675 |2 7425 |1 h |29073 |1-+br| 2002 \3-—r| 9303 |a 'E 
4726 |1 8640 |1 8736 |1 8318 |1 i | 3025 I2--br| 2803 [30 360090 150 | i 
4779 12 87:75 11 33391 660745 |1 310 br: 31:05. 1 02:12 |20 0 
54-19 |1 9340 |1 6400.28 |1 0935 1 | 4615 |20 3135 |1-r 11:19: 130 
5638 |1 6515 1 3975 |1+ 1478 11-+ 
7475 |] 6217. :|10 21:10 |8 
808 1-br| 801 2-r | 2889 110 
LXXV. Y. Yttrium. 8485.11: |. 8870 1 | 33:28. 50 
Ältere Messungen: O. Lohse, Berl. Ber. (1897), (X 4000 — x 4700). | ne rt 9118 l | 30 53 = r 
Material: Yttriumnitrat aus Yttriumoxyd von L. Haitinger in Wien. a =. il eo Zr | a“ =) I 
a En NY 55°5 2=-.br| 09952 9 ber) 3946 .|1 
Verunreinigungen: Keine. 69°4 1-+br| 1260 |1 | 4044 |1 
Linienzahl: 430. 7729 |1+ 2540 |1tbr| 43:55 |1i-tr 
2191.35. |2 228460 |2—- | 23410 ı " —br] 239828 |1-+ ) Erscheint mit i = 15 im Gd. 
2243-12 5 2327-42 5 67-30 120 2412-45 |1 — ) Kante eines Bandes, das bis 3669-20 reicht. 
| °) Kante eines Bandes, das bis 3697-8 reicht. 
Exner u. Haschek, Die Spektren der Elemente. Bd. III. 21 
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| 404000 
ar 8l 
69:19 
1754 
810 
514 
| 4102-58 
| 11:00 
1953 
2511 
28:51 
43:00 
67:69 
11:89 
14'350 
1768 
8104 
9946 
| 420484 
2081 
3589 
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5136 
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| 91:24 
4500°51 
0244 
09-81 
15:75 
16°51 
2351 
30°96 
3394 
48°97 
52:51 
53:82 
55:16 
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66°20 
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15:79 
19:51 
85°66 
8791 
9420 
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15-55 
17:62 
21:93 
22-80 
37:52 
43-85 
45:50 
46:80 
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72-95 
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75:88 
7710 
77:60 
79:18 
84-63 
87-49 
87-68 
89-10 
91-96 
92-60 
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13°77 
14'20 
22:25 
2745 
21'98 
3430 
3738 
398 

42:19 
4.449 
94:69 
5550 
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‚6460 


65-11 


- 70°86 


1374 
8154 
81’96 
82:36 
9674 


4604:98 
08:15 
1521 


4616°32 


4387 
52:31 
53°96 
5850 
59:06 
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6704 
6766 
71:05 
1502 
18'56 
82:52 
89:96 
9099 
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2604 
28:72 
32:58 
41:60 
53:00 
61'20 
80°36 
8125 
86'850 
8709 
99:50 
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19:80 
21:80 
22:29 
2350 
2641 
3930 
40:01 
45:85 
52:85 
5445 
55°06 
9690 
99:98 
63.31 
1931 
1981 
81:63 
3395 
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15°26 
2209 
2653 
2842 
3114 
4875 
5081 
1447 
8231 
500713 
|  25°40 
50:80 
7045 
12:34 
87:61 
88:35 
| 511931 
2340 
3937 
96°62 
| 5200°61 
0597 
26'65 
40:97 
90:03 
| 83520°97 
| 80:85 
ı 5403-01 
2457 
3844 
66°69 
6873 
13:63 
8099 
9345 
99'386 
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der Wiss. in Wien, 118, IIa (1909) (Rot). 





323 Y, Zn 
5546°30 |2 572916. 12 600941 13 643524 18 
56°70 : [1 LAT.) 93:62. 2:12 37:39 1 
68:00  |1 69:87... 73:03 |2-- | 653883 |2 
11:06: 1 SEIR. 212 83820 |1— E03. 
8211... 2 582210 .|1 612765 |1—- Io 
5606-58  |1 3250 |1-+ 3525 |1-- | 661403 |3 
30:38 : |2 590318 |1 3366 |2 50:92. |1- 
44:95: 1 4510 |1-+ 9:91.14 878 |1 
A873. 4595 |1-- | 622280 |2 670099 ı1- 
631%. 115 5025 |1+ 5130 |1- 94:00: 1 
1551 1 SA 640221 12 9570 11 
57069 -|2 60075 |1-+ 
Kanten. 
46497 K.R.| 60038 K;.R.1:: 61149 K.R.| 6236°9 KeR. 
50°4 K.R. 201 KR. 928 KR. 15:3 KR: 
48176 KR. 36'8 K.R. 485 Kar: 957 K.R. 
184: :K.R. 540 K.R. 652 K,R.1 63165 | KER. 
49398 KR: 13:02 7; KR: 824 K.R. 3A |R.R. 
567 K.R. 895 K.R.| 62000 .IK.R. 59-8 K.R. 
12:3 KR. 96°9 K.R. 182 KR. 873 RR: 
878 K.R.| 61081 KR. 


LXXVI. Zn. Zink. 
Ältere Messungen: J. M. Eder und E. Valenta, Sitzber. der 


Materıal: Metall von E. Merck. 
Verunreinigungen: Ag, C, Cd, Cu, Pb, Sb, Sn. 
Linienzahl: 134. 
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38°4 
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—bri 42'22 
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_— 67:22 
— 1345 
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- 7726 
8043 
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22-58 
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316 
3658 
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804 
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238211 


83:62 
87'26 
8943 
89:63 
9278 
934 

9390 


93908 
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05:51 
05:91 
06°30 
06°93 


1021: 
1778 
1951; 
-20°76 





PNDHHHHVVrHreaHHhHHkeanmNDDDH HH 


+ ++ 
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33'635 
34:66 


38'85 
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44:69 
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6061 
64-30 
6551 
69:30 


8572. 
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99977 
9417 
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Funken Zu, Zr 324 

252230 :|2+ [27791 |1+ |]36685 |2--br| 49706 |1--br 
2122: |1-+ | 794 ..|T-+ 92:9 . |L--br| 50506 |1-—-br 
4666 |1 1° 830. I1--br| 37038 |[|I-br 754 |1-+-br 
479 1—+br1l2801:15.1104+ı] 140 |1--br| 51574 |1--br 
5822 1200 |: 578 :|1L-br[ 207 „I1--br 734 |1-br 
65:85. E-brl 839% I--br| 5072 &T-ebri 823 7 2-chr 
66°3 1—+-bıl 875 |1--bri 387150 |I- 905 |1--br 
68°5 1 —-brl301853 |3--r 8348 I1—- 52070 |1--br 
7005 |I--brl 3600 |5--r | 391436 |I+ 337: |1-4-br 
7087 1|2--u|l 7223 |10-r]| 8875 |2-—+bri 495 : |2--br 
761 IT+brıl 7603 1|5 89:75 |1--br| 53367 |2—br 
7700 |1 82534 |1-H-bri 414835. |1--brj 5463 1—-br 
8270 |2-+ 563 I1--br| 468043 |300r | 55642 |1--br 

260875 |3—+1r 8249 .1 100 412250 |500 r 79 1—br 
5825 |2-+-br]l 330275 200 481085 \500r | 57473 |1--br 
8440 |2—-+ 03:10 100 189 |2—-br| 589461 |8 
8490 ı1- 45:20 1200 667 |1L--br| 60220 |2—+-br 

2711270 |2-+r 45:71 :|50 192 \1--br| 61035 .|2—+-br 
56.58 |4--r [34925 |1--brj 49124 1|500-+rj 621476 |1—+ 
1110 |8-+r|36618 |1-bıl 249 [|500--ı] 636275 |500r 


Ältere Messungen: O. Lohse, Berl. Ber. (1897), (A 4000 — ? 4700). 
Im Ultraviolett Metall ‘von Prof. H. Moissan in Paris, 
Sichtbaren Oxychlorid auf Gaskohle. 

Verunreinigungen: Al, C, 0a: Cu, Be, 

Linienzahl: 1529. 
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Zr Funken 
2495:27 11 264734 |2 27398 ISIEAS |! 
9661 I|2° 50:45 12 A0°AT 36:28 |2 
250410 |1 5658 |3 40.60 3.32..11 
19:81 1 6198 1 41:65 381. 
13:15... 6258 |1 42:66 59.41 22 
1:00: | 6440 |5 44:55 4364 |2 
22:.03..11 69:29. 2: 4590 ATI NE 
32:60. 6789 2 47:02 4627 ı1 
3528.31 6955 |2 4890 4828 |2 
49:21:29 11:06.  |2 4994 48:62 ı1 
50:86 |3 756 |1-H-bıl 50:50 49:30 |1 + 
51:50 [1 78:78 |5 51:03 BORD 2 
5815 ı1- 8185 |1 52:32 5140 |1-+ 
62.418.212 82:31. 5267 52:11:35 
6775 14 8346: 54:30 53°8 1—br 
6899 16 8642 |4 58:91 54:55 |1 
7150 183 8956 |2 602 56:24 1: 
7403 |1 90:63 |4 62:01 59:7 |1--br 
8349 |2 I2TE::12 6888 611 1—+ 
8913 |2 I3-71:.:172 7347 6185 |1 
93:78 |5 93:02:38 14:28 65:28: [1 
9945 |1 94:16 .:13 15:38 69:.77..11 
260045 |1-+ | 9553 |2 76:7 69:26 |2 
0430 |1-+ 9845 |3 TH 69:94 |3 
0493 |1—+ 99:70 212 8368 7268 |1 
0643 |1 2700:29.2%4 86:00 143 1—br 
07:08 [1 023 11h) 871 76:60 |ı 
0872 |1—+ 0340 I|I-+ 896 1169 1 
0980 |2 04:80:21: 89:85 8223... 
11:99. 11 0648 ı1 90:27 83:95 1 
13.70.22 09:13:18 97:02 8342 2 —br 
4568 1 11:60 |83 98:85 8 
16:06 :|1- | Do0 3 99-27 88-16 |1 
18:48. 71 14:52. 215 280680 8954 |1 
1929 |1- 1585 13 023 920 |1-+-br 
20:66 |8 20:14 12 08:0 9545 |1 + 
21.3& 212 20.46 |1 0825 9885 |1 
92:85 ll 21:48 2 Bl 09:53 2901:74 ‚1 
26'581 : 1 IT 25 1101 0197 11 
2108 11 25.52 |1 15:00 0240 |1 
25:32: 19 2661 |. 18:81 0375 12-4 
30:99 :|3 21:01 19:2 05:32 |2 
34:39: 12 23:04 00.8 20:32 07:50 |1 
Ins 2 50:00 I1 22.19 0805 |1-+ 
3917 212 3280 |3 2444 1040 |1 
41°48 :[2 3499 |5 25:65 16:12 53 
42°6 I-bri 3591 [3 27:64 16:78 |1 
4346 |1 98:46 17: 28:00 18:39:23 
4390 |5 3884 |1 34-01 1 
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2715 
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34-73 
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41:26 
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66°6 

69:18 
70:10 
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1253 
1302 
16-1 
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Errata. 


. lies Holmium statt Halmium. 
selten sellten. 
Sprünge Springe. 
Abweichungen Abweichen. 
im ! in. 
Komponente Kompomente. 
Drucken Drücken. 

29, 22 v. Funken- Funken, 

33, 3 v. ausgezeichnet sind ausgezeichnet 
41, PRO Ib Te 

200, Spalte 2, Zeile 1 v. o. lies 4201-19 » +-4101-19 
DON 910: 5,4290 er 4 24000 


V, Zeile 10 v. 
2, 19 v. 
6, 12 v. 
19.2.5810: V: 
22, 21 v. 
28, 14 v. 
29, 14 v. 
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BD zoree 


Bd. Il. pag. 13, Kopf lies Ca, Cd, Ce statt C, Cd, Ce. 
15, Spalte 3, Zeile 1 v. 0. „ 3442-52 „.: 83542:D2. 
„ 42, Kopf „ Bogen „. gen. 
set 2091 „ Bogen „ Boge. 
„159, Spalte 2, Zeile 1 v.o. ,„ 427455 „  4374:55. 
209 3.09 5 9 AN van. 320085 R 00.83. 


Bd. Ill. pag. 38, Kopf | lies Cp statt Co. 
„.: 83, Spalte 4, Zeile’1 v.o. „ 444333 „ . 4043°33. 
» 94, Kopf „.Ge.H,‘Hg: „GH, Her 
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